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ABSTRACT
In Nova Scotia, the lower part of the Carboniferous is a
succession of continental conglomerates, sandstones, and shales,
known as the Horton Group. This group is characterized by
rather complex variations of lithology representing depositional
changes from marginal into central basin areas, and contains
at least two unconformities. These unconformities delineate
the three distinct rock units which usually constitute the
Horton.b From bottom to top they are: (1) medium-to-coarse
clastic beds of both red and non-red color, (2) carbonaceous,
fine elastic beds of entirely non-red color, and, (3) fine-to-
coarse elastic beds of alternating red and non-red color.
The best exposures are along the S. W. Mabou River in
western Cape Breton Island, where the present author has applied
the following formational names, in ascending order: Craignish,
Strathlorne, and Ainslie* The Craignish and Ainslie have been
further subdivided into upper and lower members. These three
formations can be recognized throughout most of western and
central Cape Breton Island, except that the Ainslie, in marginal
basin areas, interfingers with red sharpstone conglomerate in
its upper part.
At the most northern extremity of Cape Breton Island, there
is a thick Horton section generally comparable to that of
western Cape Breton Island, but it is coarser and otherwise
indicates deposition nearer the source. Nearer-source
sedimentation is also indicated in the Cape George-Antigonish
area, where, in addition, facies changes of the upper beds
into red sharpstone conglomerate are present. As in the marginal
basin areas of Cape Breton Island, the conglomerate climbs
the stratigraphic section into the Windsor, The Cape George-
Antigonish area and many parts of Cape Breton Island, were
united in a single depositional basin. The Horton Bluff and
Cheverie formations of the M~inas Basin area of southwestern
Nova Scotia are approximately equivalent to the Strathlorne
and Ainslie formations of western Cape Breton Island, and the
upper Horton of both regions may once have been continuouis.
Horton time comprises three distinct episodes. During
the first, the coarse clastics of the Craig,,nish formatior
and equivalent beds were laid down in isolated basins as the
- I
m -
youthful highlands formed by the Acadian orogeny were worn
down* The climate was warm and probably somewhat humid,
with seasonal rainfall, and oxidizing conditions were
widespread. A tectonic change, probably accompanied by
intrusion of diabase dikes and sills, abruptly reduced
the rate of uplift of the source rocks, and the climate
in the basins became more humid with distributed rainfall.
The succeeding sediments, which constitute the Strathlorne
formation and equivalent beds, were deposited in lake,
fluvial plain, and swamp environments.
A second, and more significant, disturbance at the
beginning of Ainslie time rejuvenated topography in both
source and marginal basin areas, and was accompanied by a
return to seasonal rainfall and an increase in temperature.
Deformation was mainly by faulting, and, along the newly-
formed scarps, red sharpstone conglomerates were laid down
as alluvial fans. Nearer the center of the basins, fluvial
deposits accumulated on a flat plain, and, in the most
central parts, lakes persisted.
Ainslie deposition was abruptly terminated by a major
transgression of the sea, during which the characteristic
laminated limestone at the base of the Windsor Group was
laid down, A small amount of erosion preceded the
transgression in most places. In those areas where youthful
topography still remained, the basal limestone locally
was co-deposited with red sharpstone conglomerate, or was
entirely replaced by algal limestone and red clastic beds.
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CHAPTER 1 - INTRODUCTION
The oldest Mississippian rocks of Nova Scotia are a
succession of continental conglomerates, sandstones, and
shales known as the Horton Group. The Horton is generally
overlain by the distinctive marine limestones, shales, and
salinastones of the Windsor Group, and its base is always
marked by a prominent angular unconformity with older meta-
morphic and igneous rocks. Since the Horton is so distinct
lithologically from the adjacent rocks in the Paleozoic of
Nova Scotia, it was early recognized as a widespread rock
unit and has been studied in scattered areas for many years.
Most of the previous investigators in Nova Scotia have pre-
ferred to consider the Group as a single unit rather than to
attempt unraveling the sequence of events recorded in the
component strata. This reluctance to differentiate the Horton
results from a general lack of diagnostic fossils and from the
rapid facies changes characteristic of these continental de-
posits. One of the major contributors to Horton stratigraphy,
W. A. Bell, summed up the anti-lithologic correlation attitude
as follows: 1
"I am strongly of the opinion that correlation of forma-
tions or other divisions of the Horton on lithological criteria
would be extremely hazardous. The deposits i think are clearly
intermontane, containing many local conglomerates in the form
of alluvial fans, which may have been deposited at various
ages within the time of Horton deposition."
1 Personal communication.
I -~
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Geologists who have studied the Horton of New Brunswick
have commonly taken an opposite view regarding time cor-
relation within the Horton, W. C. Gussow in 1953 published
a subdivision of the Horton covering the whole southeastern
portion of New Brunswick based almost entirely on lithologic
correlation. A fundamental disagreement regarding time
correlation thus characterizes Horton stratigraphy and is
the natural starting point for the present investigation.
The data and inferences of this report are organized around
the problem of time correlation within the Horton. The
principal aims are: (1) to show that a lithologic sequence
similar to that described in New Brunswick is present also
in Nova Scotia, and, (2) to develop the sedimentary, tectonic,
and climatic history implied by that sequence.
Geography and Physiography
Nova Scotia is the most southeastern of the M11aritime
provinces, as is shown in Figure 1. The geological map of
Nova Scotia, Figure 2, shows the geography of the province,
and Figure 3, is an outline map of Nova Scotia with the
same scale as the geological map. It provides an index for
the smaller scale maps which are referred to or included
in this report. Several detailed geological maps and other
miscellaneous data,which are not of sufficiently widespread
interest to warrant publication, are included in a Reference
Volume. Copies of this Reference Volume are permanently on
a
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The land surface of Nova Scotia is one of low to moderate
relief resulting from prolonged dissection of a tilted
Cretaceous(?) peneplain. The peneplain has at present a
maximum elevation of about 1500 feet in Northern Cape Breton,
and dips gently under the sea along the southern border of
the province. Pre-Carboniferous rocks and lower Horton strata
normally underlie the peneplain. Where younger rocks are
present, erosion usually has carved out lowland basins.
The main effect of Pleistocene glaciation was to leave
a thick mantle of glacial debris over all but the highest
land surfaces, and good sections of strata are thus restricted
to watercourses and coastlines. In spite of the glacial cover,
aerial photographs are quite useful in geological mapping.
Regional Geology
Nova Scotia belongs to the Appalachian geological province,
and it corresponds to a more easterly part of that province
than does New England and the rest of the eastern United States.
Metamorphism has been less pronounced in Nova Scotia than
along the Appalachian axis. Mississippian rocks of Nova Scotia
exhibit a degree of metamorphism comparable to that of equiva-
lent strata in the anthracite coal district of Pennsylvania.
With the probable exception of Permian, all the geolog-
ical periods from Pre-Cambrian through Triassic are represented
in Nova Scotia. Late Pre-Cambrian and early Paleozoic2 rocks
seemed to have been deposited within a eugeosynclinal and
miogeosynclinal system3. This system was completely destroyed
by the Devonian Acadian orogeny, and Nova Scotia was made a
4permanent part of the craton at that time. All succeeding
deposition has taken place in intra-cratonic basins. The
first intra-cratonic depositional system to develop after
the Acadian orogeny, the one in which the Carboniferous rocks
of Nova Scotia accumulated, was composed of rapidly subsiding
basins intimately related to disconnected, active positive
areas. Kay (1951) termed this depositional system an epieu-
geosyncline. The Carboniferous of Nova Scotia includes thick
sections of Mississippian and Pennsylvanian rocks, but no
Permian has yet been recognized. It is assumed, therefore,
that the Permian was a period of uplift and erosion.
During Triassic time in Nova Scotia, another kind of
intra-cratonic depositional system held sway, and extensive
basic extrusions and associated clastics accumulated. Since
there is no known sedimentary record younger than Triassic,
1 Volcanics and carbonates are common in the Late(?) pre-
Cambrian rocks of Cape Breton Island and other areas of
the Maritimes.
2 eeks (1954) established this origin for the pre-Devonian
Paleozoic rocks of southeastern Cape Breton Island.
3 As defined by Kay (1951).
As used by Krumbein and Sloss (1953).
except Pleistocene, Nova Scotia has probably been a positive
area since the end of the Triassic.
The Horton rocks, the subject of this investigation,
are the relatively unmetamorphosed record of the early part
of the Mississippian in Nova Scotia and represent an important
stage in the evolution of the northeastern part of the North
American continent. They are the earliest sediments, still
preserved, that were laid down in the epieugeosyncline that
came into existence at the end of the Acadian orogeny.
The Acadian Orogeny
Since the Horton Group is so closely linked with the
Acadian orogeny, this investigation properly begins with
a review of the field evidence in Acadial that bears on that
great event.
King (1951) considered that the Acadian orogeny probably
deformed a large part of the northern Appalachians. He
pointed out that Middle and Upper Devonian strata of New
York indicate that the orogeny in Acadia was at maximum at
the time those deposits were laid down. Devonian strata are,
of course, scarce in the Acadian region itself, but, King
noted that Devonian strata are present in New Hampshire and
eastern Quebec where they are unconformably overlain by
younger Paleozoic(?) volcanic rocks. He also mentions that:
Acadia, as used in this report, includes the Maritime
Provinces, Newfoundland, Gaspe, and eastern Quebec and
northeastern New England.
V... in Gaspe, the little disturbed postorogenic Bonaventure
conglomerate lies on strongly deformed older rocks, but is
probably of Pennsylvanian age. The underlying Middle and
Upper Devonian beds, involved in the deformation, are never-
theless less disturbed than the beds which precede them, and
their clastic and continental character indicates that hey
were laid down at a time when orogeny was in progress."
There2 are steeply dipping beds of the Lower Devonian
Gaspe sandstone in the Bay of Chaleur area overlain un-
conformably by less steeply dipping strata of Upper Devonian
age which contain pebbles of the Gaspe sandstone. (Alcock,
1935, page 86; Boucot and Cummings, 1953, page 1397). Lower
Devonian strata are also unconformably overlain by younger
strata in eastern Gaspe. The post-orogenic strata in this
case are of the Cannes de Roche formation3 of Carboniferous
age. (McGerrigle, 1954, page 99). In Aroostook County,
Maine, the Mapleton sandstone of Upper Devonian or Carboniferous
age contains fossiliferous pebbles of Lower Devonian age,
thus indicating post-Lower Devonian orogeny in that area,
(White, 1943, page 129; unpublished field notes of another
investigator). The Passamoquoddy region of Maine and New
Brunswick probably presents the clearest field relations in
1 Gussow (1953) correlates the Bonaventure conglomerate and
the Cannes de Roche formation with the Canso Group of Nova
Scotia. The Canso is similar lithologically to the finer
grained phases of the Horton, but it overlies the Windsor
Group and grades upwards into the lowest strata which carry
plant fossils of definite Pennsylvanian age. It thus in-
cludes youngest Mississippian strata and perhaps the oldest
Pennsylvanian.
2 The material in this paragraph is taken wholly from an un-
published summary of the Acadian orogeny prepared by
A. J. Bouch% U.S. National Museum, Washington, D.C.,
and graciously lent to the present author.
3 See footnote 1 of this page.
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western Acadia. The Upper Devonian Perry sandstone unconformably
overlies Upper Silurian strata, and these Upper Silurian rocks
are intruded by the Saint George granite, pebbles of which
are included in the Perry. The Saint George granite was,
therefore, intruded during Lower or Middle Devonian time.
Good evidence of the Acadian orogeny is present in the
southern part of Newfoundland. Weeks (1954), in a summary
of recent field work there by Cooper (1954) and Widmer (1951),
concluded that,
"...it is clear that in Newfoundland plutonic activity began
after the end of lower Devonian time and continued until
very late Devonian time, and that earlier emplaced plutons
were being eroded before the cessation of all igneous activity.
As some of the magmas were emplaced before the orogenyl
and some after it, the orogeny probably began in Late
Middle Devonian time and extended perhaps into the Upper
Devonian."
Nova Scotia, the area of interest in this investigation,
has three isolated occurrences of Devonian strata: central
Cape Breton Island, Cape George, and the Bear River-Torbrook
area in southwestern Nova Scotia.
According to Weeks (1954, page 69), Acadian intrusives
cut strata of probable Late Silurian age in southeastern
Cape Breton Island, and, he states that identical intrusives
in central Cape Breton Island are overlain by the clastics
and tuff bed of the Lower or Middle(?) Devonian McAdam Lake
formation. The Devonian age of the McAdam Lake was determined
by its fossil flora. Dorf and Cooper (1943, page 266-268)
1 Orogeny presumably is synonymous with deformation in this
sentence.
1referred the plants to the Lower Devonian, whereas Bell
and Goranson (1938) concluded that they might be as young
as Middle Devonian. Weeks observed that the McAdam Lake
contains pebbles of the Acadian intrusives, and concluded
that those granitic rocks were emplaced during the Lower or
early Middle Devonian. Since the McAdam Lake is unconform-
ably overlain by conglomerate of Windsor age (Bell and
Goranson, 1938), further deformation must have taken place
between McAdam Lake time and Horton time. Otherwise Horton
strata would lie conformably above the McAdam Lake and
succeeding Devonian beds. The McAdam Lake thus was deposited
during the Acadian orogeny.
The Lower Devonian1 Knoydart formation of Cape George
also was deposited during the Acadian orogeny. The red
beds of the Knoydart are unconformably overlain by conglom-
erate of probable Upper Windsor age which belong to the
McAras Brook formation. (Fletcher, 1887, pages 68, 89;
Williams, 1914, pages 73-4). Williams maintained that
also the Knoydart is separated from the underlying marine
Arisaig Series of Upper Silurian age by a marked erosional
unconformity, and that the beds are estuarian or deltaic
in origin. The Knoydart is thus bounded above and below by
unconformities, and represents a change to probably non-
marine depositional conditions; both of these facts indicate
1 Williams (1914) arrived at the Lower Devonian age of the
Knoydart by faunal and lithologic correlation with the
Old Red Sandstone of the British Isles.
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that it is an orogenic deposit. The angular unconformity
at the top of the Knoydart probably represents a considerable
lost record of continued orogeny because the Knoydart shows
pre-McAras Brook folding.
Dawson (1891, pages 498-500), in describing the Lower
Devonian strata of southwestern Nova Scotia, mentioned
certain beds which he correlated with the Lower Devonian
Oriskany on the basis of fossils. These beds have been in-
truded by Acadian granite and grano-diorite, and the intru-
sives are overlain in nearby areas by Horton beds. He also
stated that the slates of the Devonian lie in apparent
conformity with the underlying Silurian rocks which carry
fossils like those in the Arisaig Series. Since the Devonian
beds seem to be conformable with the underlying rocks, and
since they were deposited in an apparently normal marine
environment, they probably were deposited before the Acadian
orogeny affected that area.
With the exception of the three localities just discussed,
no Devonian1 strata are indicated in Nova Scotia on the 1949
map (910A) of the Geological Survey of Canada. The Acadian
orogeny was certainly a major geological event in northeastern
There is, however, a possibility that some of the rocks in
the Guysborough River to East River St. Mary's area are
actually of Pre-Carboniferous, and possibly Devonian, age,
even though they have been mapped as, Horton. This possibility
is suggested by reported occurrences of Psiloohyto;r (Fletcher,
1887, page 4 9p- 69p), by the presence of coarse-grained acid
intrusives into "Horton" rocks (a situation virtually unknown
elsewhere), and by the presence of thick sections of rocks
lithologically unlike known Horton rocks of other areas and
of higher metamorphic grade (Smith and Dick, 1954; Bird and
Walker, 1954).
'1~3
North America; it profoundly influenced later sedimentation
in the Acadian area. The orogeny was characterized through-
out Acadia by emplacement of granitic batholiths, by wide-
spread deformation and uplift, and probably by extensive
extrusion of acid volcanic rocks.
In Nova Scotia, the orogeny began in the early Devonian
and probably increased in intensity to a maximum during the
early Late Devonian. The complete absence of known Upper
Devonian sedimentary rocks in Nova Scotia and much of the
surrounding area suggests that a massive positive area
existed there during the entire Late Devonian. A belt of
rapidly subsiding and, at first, isolated basins began to
develop on the positive area very early in the Mississippian.
It was in these basins that the first sediments to be
deposited after the Acadian orogeny accumulated, and these
sediments now constitute the Horton Group.
14
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CHAPTER 2 - THE HORTON SEQUENCE ALONG THE S. W. MABOU
RIVER.
A structurally simple, continuous, and well exposed
section of the entire Horton Group has never before been
described from Nova Scotia, and this lack has been one
of the major obstacles to increased understanding of
Horton stratigraphy in Nova Scotia. Fortunately, such a
section is present along the S. W. Mabou River in western
Cape Breton Island and has been studied in detail recently
(Murray, 1954; Smith, 1955). The Horton sequence there has
been grouped by the present author into three formations,
which can be correlated with other Horton strata throughout
much of Nova Scotia, and which are approximately equivalent
to the three major subdivisions of the Horton of New Brunswick.
Two of these formations have been further subdivided by the
present author into members of more local significance.
Table 1, shows the sequence of rock units of the Horton
there.
The five rock units which the author has recognized
in the S. W. Mabou River sequence, the ones listed in
Table 1, have their type sections along that river. Never-
theless, the name given to the actual unit has had to have
been taken from a nearby geographic feature rather than
1 The section is considerably better exposed during time of
low water.
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TA BLE 1
HORTON GROUP OF S. W. MA4BOU RIVER, CAPE BRETON ISIAND, N.S.
W I N D S O R G R 0 U P
(limestone, gypsum, and shale)
AINSLIE FORMATION
(red and non-red
fine to coarse
elastics)
1820'
H 0 R T 0 N
G R 0 U P
8000'
4
Glencoe Member
(thin non-red ss.
layers interbedded
with red shale)
IcIsaac Point Member
(Graded sequences of
red and non-red
clastics.)
STRATHLORN~E FORMATION
(entirely non-red fine
clastics with thin
limestones.)
1050'
McLeod Member
(red medium clastics
with thin limestones)
CRAIGNISH FORMATION
(red and non-red -------------
medium and coarse Skye River Memberlastic.) (red and non-red
5130' coarse, poorly
sorted elastics)
P R E - H 0 R T O N R O C K S
(igneous and metamorphic rocks)
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from the river itself because no names are available
on the river. It should be noted, therefore, that no type
section will be found at the locality from which the name
of one of the five units has been taken. To see the type
section, one must visit the S. W. Mabou River section of
Horton.
Location and Description of the Section
Figure 4 shows the location of the S. W. Mabou River
and the roads which lead to it. Port Hood, Mabou, and
the other towns shown on Figure 4 also appear on Figure 2,
the Geological Map of Nova Scotia. A detailed map of the
Horton section along the river, divided into three parts
for convenience in presentation, is reproduced in Figure 5,
and the approximate area covered by that detailed map is
outlined on Figure 4, and also on Figure 2, where the area
is referred to as "P2". The Upper Bridge is the principal
reference point of the Horton section. Murray (1954)
studied the younger strata downstream (north) from the
bridge, and Smith (1955) studied the older beds upstream
(south) from the bridge. Also, Stacy (1953) described the
Windsor of the S. W. Mabou River and included a geological
map of the River and adjacent areas.
1 The cross-section lines A-At B-B', etc. shown on part
"C" of the composite map of figure 5 refer to cross-
sections in Smith's (1955) unpublished work and are not
reproduced here.
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PThe entire Horton section is described in Figure 7,
and the symbols used on that stratigraphic chart are
defined in Table 2. This graphical method of recording
a section is intended to bring out, in a qualitative fashion,
the characteristic macroscopic features of the rock units
under consideration. Where possible, large uncertainties
have been noted on the chart.
Additional data and descriptions are available in
Murray's and Smith's unpublished reports.
The Craignish Formation
The Craignish formation comprises the 5130 feet of
medium and coarse clastic beds, both red and non-red in
color, which make up the lower part of the Horton sequence
along the S. W. Mabou River. The lower 2900 feet of the
Craignish is a homogeneous unit of massive, poorly stratified
coarse sandstones and pebble conglomerate, which has been
named the Skye River member by the present author. The Skye
River is transitional upwards with red, better stratified
sandstones and siltstones and thin layers of impure lime-
stone which constitute the upper 2230 feet of the Craignish.
The name McLeod member has been applied to this upper unit
of the Craignish by the present author.
Smith's "lower group" corresponds to the Skye River
member of this report. He summarizes the lithology as
follows (1955, page 10):
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TABLE 2
EXPIANATION OF T2HE CHART
LITHOLOGY
Lithology is graphically represented by bar-graph
plotting of sedimentary grade. Limestone is represented
by the standard symbol. The Wentworth grade scale has
been followed in defining lithologic categories of
Shale through Very Coarse Sandstone, whereas Conglomerate
categories are defined on the basis of the grade of the
coarsest 10 per cent, and according to the following system:
Very Coarse Conglomerate above 256 mm
Coarse Conglomerate 64 - 256 mm
Medium Conglomerate 16 - 64 mm
Fine Conglomerate 4 - 16 mm
Very Fine Conglomerate 2 - 4 mm
Binocular microscopic estimations of the grade of selected
specimens are denoted by data points at the proper strati-
graphic positions. If a stratum is less than 10 feet in
thickness, tco thin to be represented on the chart, the
corresponding grade representation tapers to a point in-
stead of having the usual rectangular form.
COLOR
Graphical representation of color is superimposed on
the lithology graph. Colors are represented as follows:
RED All shades of red and red-brown.
ENON-RED All other colors.
MIXED Rapidly alternating Red and Non-red.
COVERED
Additional information regarding color will be found on the
chart listed under Remarks.
PRIMARY FEATURES
Cross-lamination is represented by: (1) Mass. X-bed, (2)
Med. X-bed., and (3) Small X-bed, which correspond to 3' x 10',
1' x 3', and 1" x 3" orders of magnitude respectively. All
are of aqueous origin and reflect the relative turbulence of
the depositional waters. Small X-bed is an abbreviation of
small-scale choppy cross-lamination, and is illustrated in
Figure 6. Ripple-mark (N50W) is the notation for aqueous
ripple-mark indicating a wave or current direction of N50W-
~5uE
FIGURE 6 - Small-scale choppy cross-lamination,
a common primary feature of many Mississippian
sandstones of Nova Scotia. (Courtesy of R. R. Shrock)
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FIGURE 7 - Stratigraphic chart of the
Southwest Mabou River

"The lower group is in large part coarse--in size,
ranging from a coarse conglomerate to a fine sandstone,
generally with many zones, beds, and lenses of sub-rounded
pebbles. A few thin lenses or beds are present of a brick-
red siltstone to shale. The color of the lower group ranges
from the brick-red of the silt, through a greyish-pink coarse-
grained sediment, through a neutral grey coarse-grained
sediment, to a greyish-green medium sandstone. The lower
group is mostly non-calcareous, except for a few thin
slightly calcareous beds, and an anomalously very calcareous
outcrop near the base. Sorting is in general poor, sometimes
very poor, and rarely- fair, with the presence of a pasty,
micaceous matrix containing fine comminuted particles. Much
of the lower group is massive, but occasional beds of 1 foot
to 2 feet are present, and massive and medium-scale cross-
bedding is often displayed in the better exposed outcrops.
A few red shale pebbles, rounded, are present at one horizon,
immediately above a brick-red shale layer. No fo&sils of
any kind were found in the lower group."
The pebbles are mostly sub-rounded white quartz and
sub-angular salmon-colored potash feldspar. Red iron oxide
is common in the matrix near the base of the member.
The upper contact of the member is at the base of the
lowest stratum characteristic of the McLeod member; in this
case a coarse, red and green, siltstone interbedded with
black, carbonaceous limestone. Thick layers of coarse clastics
identical to those of the Skye River are also present in the
lower part of McLeod member.
The lower contact on the S. W. Mabou River is the angular
unconformity With the pre-Horton rocks; six hundred feet
separate pre-Carboniferous altered granite from the nearest
Skye River rocks. These strata are very poorly sorted, red,
coarse to medium conglomerates with sub-angular to sub-
rounded pebbles. At another locality very near the pre-
Carboniferous rocks, boulders one foot in diameter of granite
and marble are included. Similar, but finer, conglomerates
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form the base of the Skye River in two other places border-
ing the Craignish granite and metasedimentary massif. To
the northeast, in another locality, a dense, dark-grey, pre-
Carboniferous quartzite is unconformably overlain by Skye
River red siltstone and red, poorly sorted conglomerate
containing sub-rounded phenoclasts of that quartzite up to
one foot in diameter.
The McLeod member in the type section along the S. W.
Mwabou River conformably overlies and is transitional with
the Skye River. It is also concordant with the overlying
Strathlorne, but is entirely distinct lithologically from
that formation. Smith (1955, page 11) described the lower
1400 feet of the McLeod as the "upper group" of his report.
"The upper group is in large part fine-grained -- in
size ranging from shale to a fine sandstone. In general,it is well-bedded, with the presence of one to four milli-
meters banding in places, uniformly colored and textured.
The color ranges from a deep red with green mottling of some
of the massive siltstones, through a greyish-red of some of
the very fine sandstones, to grey of a good portion of the
finer beds, including shale. Included in this group are three
horizons of dark grey limestones, almost black in appearance,
measuring only inches in thickness, with plant fragments
associated with them. In the upper group, oscillation
ripple-marks with an amplitude of one-half inch were found
at one horizon, and small-scale choppy and medium-scale
cross-bedding at many others. In keeping with the rapidly
alternating colors and grain sizes, the calcite content
varies rapidly, from very calcareous to non-calcareous.
The majority of the members of the upper group are moderately
calcareous. The sorting ranges from poor to good, with most
of the beds having fair sorting. Usually present is a small
amount of matrix, made up of hematitic, calcareous pasty
micas and hydrated micas, with comminuted particles, pre-
venting any of the beds from becoming very well sorted."
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The next 780 feet is made up entirely of red beds,
mostly cross-laminated coarse siltstone and very fine
sandstone. Fifty feet of grey, medium-to-coarse sandstone
and maroon siltstone complete the member giving a total
thickness of 2230 feet. No evidences of erosion nor
difference in attitude is present at the contact with the
overlying Strathlorne.
The Strathlorne Formation
One thousand fifty feet of fine, non-red clastics
constitute the Strathlorne at the type section where it
lies conformably between the Craignish and Ainslie forma-
tions. Black, fissile shale and grey and blue-grey thinly
bedded siltstone account for about two-thirds, while grey,
green, and buff very fine and fine sandstone make up the
rest. Thin, impure, dark grey limestone beds are interbedded
with the finer beds, and many of the finer strata are cal-
careous. Thicker limestone layers and oil shale, present
in the Strathlorne elsewhere in western Cape Breton Island,
were not observed in the type section. Aqueous ripple-marks
are locally abundant, and medium cross-lamination is
characteristic of the usually thin sandstone layers. Massive
cross-lamination is wholly absent, and the small scale
variety is only rarely present near the top of the formation.
No channelling or lensing were observed, and the bedding sur-
faces are characteristically smooth and uniform. Cone-in-cone
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structure is present in the black shale layers. Plant
detritus and fish scales are common throughout, but no
specifically identifiable fossils were found. No soil
profiles were observed, but this may be due in part to the
one-dimensional river bottom exposures. Several buff,
cross-laminated, massive, fine sandstones with black shale
fragments incorporated in the base were noted.
Much thinly banded siltstone and shale is present, also.
Typically, the alternating laminae show no difference in
grade, but the lighter colored ones are calcareous while
the darker are more ferruginous, carbonaceous, and chloritic.
The Ainslie Formation
The Strathlorne is transitional upwards into 1820
feet of fine-to-coarse clastic beds of both red and non-
red color to which the present author has apolied the name
Ainslie formation 1 . The lower 1450 feet of the Ainslie is
a succession of complete and incomplete graded sequences
which has been termed the McIsaac Point member by the present
author. Table 3 shows the characteristic graded sequence
of the McIsaac Point; they range in thickness from 20 to
50 feet, and the component lithologies may be transitional.
Trask and Mather (1929) used the term "Ainslie sandstone"
to designate an oil bearing sandstone in the Horton
of western Cape Breton Island, but their terminology
has been ignored by later investigators. The "Ainslie
sandstone" unit is approximately equivalent to the
McIsaac Point member of the present author's Ainslie
formation.I
TABLE 3
GRADED SE4UENCE CHARACTERISTIC OF THE McISAAC POINT MEMBER
(in descending order)
1. Fine siltstone or shale, red, gray or mixed, rarely
chocolate.
2. Very fine to fine sandstone, usually buff, grey, or
rarely red, thinly bedded, and well sorted, not cal-
careous. Medium lenticular cross-lamination, aqueous
current and oscillation ripple-marks, flow casts, and
numerous unidentifiable primary markings on upper
surfaces of beds. Plant fragments and fine detritus
are common.
3. Very fine to medium sandstone, usually red brown, some-
times buff, massive and well sorted, not calcareous.
Massive aqueous cross-lamination is common.amd small
scale cross-bedding, 1" x 3", is ubiquitous.
4. Limestone intraformational conglomerate. Layers up to
18 inches thick composed of angular fragments of sandy,
limenitic limestone in matrix of similar material.
Angular fragments of shale commonly are present. Sub-
angular to rounded fragments of pre-Carboniferous rocks
usually present in variable proportion. Layer shows
graded bedding of phenoclasts upwards from coarse-to-
fine.
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The upper contact of the McIsaac Point is at the
highest bed which shows the hetereogeneous lighology of
that member, in this case a red and green banded siltstone.
The remaining 370 feet of Horton strata above the McIsaac
Point is a homogeneous assemblage of thin, grey and green
calcareous sandstones interbedded with blocky, red, non-
calareous shale, which the present author has designated
the Glencoe member. The highest Glencoe sandstone layer
is disconformably overlain by the basal Windsor laminated
limestone.
Hicroscopic Description of the Section
Petrographically, the Horton sandstones throughout
the S. W. Mabou River section are generally similar in
their clastic and non-clastic components, although there
is considerable variation in the relative proportions of
those components. The following descriptions aply to the
sandstones throughout the section.
Quartz: Angular to sub-angular, except for largest crystals
which may be rounded. Undulatory extinction is ubiquitous,
and lineations, inclusions, and "dust" are very common.
Potash Feldspar: Probably two thirds is microcline and one
third orthoclase. It varies from angular to rounded in
accordance with state of weathering. Fresh and weathered
crystals are almost always present in same specimen. It
alters to a fine mica(?).
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"Chert "and Lithic Fragments: The term "Chert' in this
report refers to all pure aggregations of quartz crystals
ranging in crystal size from crypto-crystalline up to
about 0.1 millimeter. The term thus includes true mineralic
chert on the fine end and fine quartzite on the coarse end;
there appears to be comnlete gradation between the extremes
in size. Other lithic fragments include: mica schist,
quartzite with hematite, fine-grained quartz-muscovite
metamorphic rock, granite, vein quartz(?), diabase (rare),
and unidentified fine-grained crystalline rocks. Rhyolitic
rocks may well have been included in the "Chert" category.
There is an inverse relationship between grain size and lithic
fragment content (excluding "Chert").
Albite: Weathering relations are analogous to those of potash
feldspar. It is approximately of Ab9+ n1 0 composition and
sometimes is replaced by calcite which shows relict twinning.
No zoning was observed.
Other Clastic Components: Large flakes of biotite and mus-
covite, flakes of hematite, and chlorite, grains of zircon,
rutile, tourmaline, opaques, and leucoxene(?) are charac-
teristic.
Matrix: Silica, with or without calcite, is the most common
cementing agent. Opaque red iron oxide, presumably hematite,
is widespread as cement and grain-coating in the red strata.
The green color of some beds may be due to an authigenic
mineral, possibly chlorite, present as a very thin film over
the grain surfaces. "Clay" includes micaceous, shredded
material scattered through the inter-grain spaces.
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Tables 4 - 7 show the compositions of representative
sandstones from layers throughout the section in terms of
relative amounts of those clastic and non-clastic components
just described. There is a noticeable correlation between
average grain size of a sample and percentage of lithic
fragments in that sample -- a relationship to be expected
in the weathering of multimineralic lithic fragments. Also,
sandstones higher in the section seem to be slightly more
quartzose that those of comparable grade but lower in the
section.
It is difficult to assign the Horton sandstones to an
accepted petrographic category because of the grain size
dependence, and also because the sandstones are relatively
"cleaner" and better sorted than is implied by the terms
graywacke2 and sub-graywacke 2, categories which the Horton
sandstones resemble in relative proportions of major
components. The term lithic arenite probably best describes
the majority of medium grade sandstones in the section,
whereas coarser beds lower in the section can be called lithic
wackes and finer beds near the top approach the quartz
arenite3 classification.
1 Different investigators may get differing results on the
same thin-section because of the difficulty in identifying
and measuring the percentage of matrix components, and
because of differing interpretations of the meaning of
the term "lithic fragment".
Krumbein and Sloss (1953)
Turner, Williams, and Gilbert (1954)
TABLE 4
APPROXIMATE COMPOSITION OF REPRESENTATIVE SKYE RIVER
SANDSTONES, S. W. MABOU RIVER SECTION
CLASTIC COMPONENTS
% Quartz
% K Feldspar
% "Chert" and Lithic
Fragments
% Detrital Chorite
% Detrital Hematite
% Albite
% Mica
% Others
NON - CLASTIC COMPONENTS
% Carbonate Cement
% Red Iron Oxide Cement
% Clay(?) Paste
Station Number of Sa
38 40 42 44 54 62 65
mple
70
49 46 26 24 39 44 43 25
10 7 13 20 6 4 9 5
36 43 50 52 13 26 27 27
-- - - 3 3 - -
1 3 3 3 1 1 8 -
2 1 6 1 9 8 1 1
- - 2
- T
- - 2 - 6
- - 2 - - 25
- - T - -- 9
- - T 27 12 12
( T means less than 1% )
(Murray)
No. 38 - Greyish-red, medium sandstone
No. 40 - Light grey, coarse sandstone
No. 42 - Grey, coarse sandstone
No. 44 - Grey, coarse sandstone
No. 54 - Greyish-green, medium sandstone
No. 62 - Grey, coarse sandstone
No. 65 - Grey, medium sandstone
No. 70 - Red, very coarse conglomerate (matrix)
P"NAWANNOX00-
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CLASTIC COMPONENTS
Station Number of Sample
16 15 12 - 3 10 17 19
% Quartz
% K Feldspar
% "Chert" and Lithic
Fragments
% Detrital Chlorite
% Detrital Hematite
% Leucoxene?
% Albite
% Mica
% Others
31 34 43
10 12 5
34 28 35
- - T
T T T
1 T 1
T T T
1 - T
57 40 44 39 31 39
- 3 10 5 11 4
20 20 36 39 36 10
- T - T - T
- - -T - T
1 2 5 2 6 2
1 2 3 3 6 8
8 4 - 6 - -
NON - CLASTIC COMPONENTS
% Carbonate Cement
% Red Iron Oxide cement
% Chlorite? Cement
% Matrix, unspecified
22 12 13
- - 3
1 5? T
- 10 -
11 10 2 1 10 3
1 10 - 4 T 2
1 T -T - ?
T 4 - T - 29
( T means less than 1%
(Murray)
16. Grey, medium sandstone
15. Grey, medium sandstone
12. Red, fine sandstone
(Smith)
3. Greyish-red, very fine sandstone
10. Greyish-red, fine sandstone
17. Grey, coarse sandstone
19. Fine sandstone matrix of pebble conglomerate. Grey.
25. Grey, fine sandstone
33. Grey, very fine sandstone
25 33
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TABLE 5
APPROXIMATE COMPOSITION OF REPRESENTATIVE McLEOD
SANDSTONES, S. W. MABOU RIVER SECTION
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TABLE 6
APPROXIMATE COMPOSITION OF REPRESENTATIVE STRATHLORNE
SANDSTONES, S. W. MABOU RIVER SECTION
CLASTIC COMPONENTS
% Quartz
% K Feldspar
% "Chert" and Lithic
Fragments
% Detrital Chlorite
% Detrital Hematite
Albite
% Mica
% Others
Station Number off
35 35 28 18
61 58 55 29
13 10 10 12
14 11 18 40
3 2 2 3
2 1 2 1
1 1 1 1
6 5 3 2
NON - CLASTIC COMPONENTS
% Carbonate Cement
% Red Iron Oxide Cement
% Clay(?) Paste
% Chlorite(?) Cement
- - 1
- 12? 8? 12?
( T means less than 1% )
(Murray)
35. Grey, fine sandstone
35. Green-yellow fine sandstone
28. Grey, very fine sandstone
18. Green, fine sandstone (Taken from very base of formation.)
Sample
4CLASTIC COMPONENTS
% Quartz
% K Feldspar
% "Chert" and Lithic
Fragments
% Detrital Chlorite
% Detrital Hematite
% Leucoxene?
% Albite
% Mica
NON - CLASTIC COMPONENTS
Station Number
100 97 89 84
of Sample
82 79 64 52
40 36 55 71 50 55 60 50
9 7 10 10 10 10 10 15
25 14 25 15 10 25 18 15
- - T
T T - T 1 1 2 5
T T T T T T T 2
T T T T T T T T
T T T T T - -
% Carbonate Cement
%Iron Oxide Cement
(Mostly red, some yellow)
% Chlorite? Cement
( T means
20 37
T T
5 - 20
- '2 5 5 T T
T - T T 3 3
less than 1% )
(Murray)
Glencoe Member
No. 100 - Green, very fine sandstone
No. 97 - Green, fine sandstone
McIsaac Point Member
No. 89 - Green, very fine sandstone
No. 84 - Red, very fine sandstone
No. 82 - Red, very fine sandstone
No. 79 - Brown, very fine sandstone
No. 64 - Brown, fine sandstone
No. 52 - Reddish grey, medium sandstone
TABLE 7
APPROXIMATE COMPOSITION OF REPRESENTATIVE AINSLIE
SANDSTONES, S. W. MABOU RIVER SECTION
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Role of the Section in Horton Stratigraphy
In as much as the Horton sequence of the S. W. Nabou
River is well exposed and structurally simple, seemingly
represents relatively uninterrupted Horton deposition, and
has been studied in detail, it is an excellent section with
which to compare Horton strata from other areas. In this
investigation, the section serves just that function, and,
hence, the descriptions of the section on the preceeding
pages are the fundamental data of this report.
In the following chapters, the S. W. Mabou River sequence
is shown to be present throughout western Cape Breton Island,
and, therefore, the formations and members which have been
named at the S. W. Mabou River section are mappable units
throughout that area. It is also shown that the Horton
outside western Cape Breton Island usually can be subdivided
into sequences of lithologic units too, and, in some cases,
those units are similar to those of the western Cape Breton
sequence. Elsewhere, a particular Horton rock unit may have
lithology radically different from the rock unit which occupies
an analogous position in the Horton sequence in western Cape
Breton. In general, however, both rock units reflect the
same tectonic and climatic conditions attending their
deposition, and it is this highly important fact that provides
a basis for lithologic correlation of the differing sequences
of rock units which constitute the Horton. In all the areas
I
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which the present author has investigated, as well as in
some others which have been described in the literature,
the Horton seems to be the sedimentary record of a single
series of geological events. Each rock unit of any Horton
sequence bears the imprint of the particular climatic and
tectonic episode during which it was deposited, and, further,
all the rock units which accumulated during that particular
episode carry the same imprint, at least to some extent.
This means that many Horton rock units can be correlated
with the S. W. Mabou River sequence on the basis of their
position in the Horton sequence and by the climatic and
tectonic implications of their lithologies.
Naturally, such an indirect technique of correlation
should not be carried too far. The present author feels
that only three distinct episodes of Horton history can be
discerned from the available data. These three episodes
correspond, of course, to the three formations of the S. W.
Nabou River sequence; the members there are probably only
facies changes within the formations and, hence, are not of
any greater time significance than the formations themselves.
L
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CHAPTER 3 - THE CRAIGNISH FORMATION AND THE EARLIEST
POST - ACADIAN DEPOSITS
Throughout the Maritimes, the Mississippian rocks are
invariably separated from all older rocks by a prominent
angular unconformity. This relationship clearly indicates
that the Acadian orogeny marked the end of one great phase
of geologic history and the beginning of another, quite
different, one. As the Carboniferous Period unfolded, more
and more of the metamorphic rock area was buried by the
overlapping sediments, and, consequently, strata corresponding
to many different intervals of time in the Carboniferous
now rest directly on the older rocks. The oldest Horton
rocks thus are recognized not solely on the basis of
position at the base of a sequence of Carboniferous rocks.
The only places investigated so far where overlap by younger
rocks and deformation have not concealed the oldest Horton
1Norman (1935,page 22) mentioned a sequence of volcanics and
conglomerate which conformably underlies what he termed
the lowest Horton beds in the Lake Ainslie area. He also
maintained that this volcanic sequence is transitional
with the lowest Horton but, inexplicably, he suggested that
they be correlated with the Lower or Middle Devonian McAdam
Lake formation of central Cape Breton Island, If there
is a conformable sequence at the base of recognized Horton
rocks in western Cape Breton Island, it is either a facies
change of the Skye River member, or a herecto:fore
unrecognized post-Acadian and pre-Horton ruck unit. Since
no other mention has been made in the literature of a
similar rock unit, the subject will not be considered
further in this report.
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deposits from view are Cape Breton Island and Cape George.
In those areas, the lowest Horton deposits are coarse elastic
beds similar to the Skye River member of the S. W. Mabou
River section. These lowest deposits in Cape Breton Island
and Cape George are sometimes overlain by finer, better
stratified, and more calcareous rocks which may be equivalent,
in part, to the upper member of the Craignish formation of
the S. W. Mabou River sequence, the McLeod.
Western Cape Breton Island
The basal phase of the Horton throughout western Cape
Breton Island is generally represented by the coarse elastics
of the Skye River member. The McLeod member,on the other
hand, commonly is disconformably missing, and the
characteristic fine, non-red clastic beds of the Strathlorne
formation rest directly on the Skye River.
Large, homogeneous bodies of coarse sandstone and pebble
conglomerate are reported to constitute the lower part of
the Horton in western Cape Breton Island by Ferguson (1946),
Norman (1935), and Cameron (1948), who mapped for the
Geological Survey of Canada. They did not subdivide the
Horton there, but the present author's field work indicates
that these coarse clastics generally represent the Skye River
member. On page 63 is a stratigraphic chart showing the
Horton sequence 25 miles south of the S. W. Mabou River,
along the northwest shore of the Strait of Canso, within
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Ferguson's map-area. The Skye River seems to be the lowest
Horton rock unit present, but, unfortunately, the section
is not well exposed in its lower part. The calculated
thickness of 45OOt 1000 feet seems excessive, and elsewhere
in the Strait of Canso area the Skye River is much thinner.
Lithologically, the few exposures of the member are
indistinguishable from the type section. Sub-angular to
sub-rounded phenoclasts include: Rhyolite (?) porphyry,
hornblende granite, quartzite with secondary vein quartz,
argillite, chert, and a fragment of a quartz geode. Texture
and composition of a representative very coarse sandstone
are quite similar to those of Table 4, except that the potash
feldspar content is somewhat higher.
Ferguson (1946,page 6) described Horton strata of the
Skye River in the Strait of Canso map-area under the category
"Conglomerate". He stated that:
"The conglomerates are divisible into two groups on the
basis of the grey and red colour of the matrix. The grey
type is the more common and widely distributed.
1....... The conglomerates grade in coarseness from
bouldery types to quartzites and arkoses. Pebbles more than
2 inches in diameter are well rounded, but fragments less
than half an inch in diameter are usually quite angular. A
conglomerate with most of its boulders more than 2 feet in
diameter occurs in Creignish Hills on the east and north sides
of a knoll forming a J-shaped outcrop....... The boulders
are predominantly of pink granite with purple felsite and
green andesite next in order of abundance. The more common
types of conglomerate have pebbles ranging in size from 4
inches to 1 inch, and are composed mainly of white and pink
quartz with pink and purple felsite next in abundance; other
pebbles are of pink granite and green andesite. Most
conglomerates also contain a few pebbles of sedimentary rocks,
but in no instance were they observed to comprise 25 per cent
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of the total assemblage. Most of the pebbles are not of
local origin, as conglomerates lying on andesite contain
very few pebbles of this type. The pebbles of the
conglomerates are strongly cemented, so that the rock breaks
through rather than around them. These beds are resistant
to erosion, and the marker horizons in the southwest part
of the area form ridges that rise from a few feet to 20
feet above the surrounding rocks."
A most important observation by Ferguson is the following:
"In Creignish Hills, Horton conglomerate occurs on both
the upland slopes and as isolated remnants on the summits.
One such exposure overlies the pre-Carboniferous crystalline
rocks at the highest point in these hills. These patches of
conglomerate are no doubt relics of a once continuous
sedimentary series."
The Skye River member thus, was probably once continuous
from the Strait of Canso area to the type section along the
S. W. Mabou River.
The coarse clastics of the Skye River also continue
north and northeast of the type section into the Lake Ainslie
map-area. Norman (1935, page 24) described a "lower group"
which appears to include all of the Skye River and,
occasionally, the lower part of the McLeod member. He
summarized his "lower group" in the following manner:
"The Horton series may be divided lithologically into
two groups. The lower consists for thp most part of arkose
with pebble conglomerate interbeds. Massive boulder
conglomerate occurs locally, more particularly at the base.
Shale and sandstone also form a minor part of the lower
group and occur as interbeds in the arkose and conglomerate."
On the S. E. Mabou River, only six miles northeast of the
type section, Norman measured 2400 feet of what is probably
the Skye River. He mentions well-rounded rhyolite, diorite,
and chlorite schist phenoclasts up to 6 inches in diameter.
Cameron (1948) described the Horton Group of the next
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two map-areas north of the Lake Ainslie map-area, and discussed
(page 5) a " basal facies of coarse elastic rock types".
The present author measured a section of Horton in Cameronts
map-areas exposed along the Galant River, thirty-five miles
north-northeast of the S. W. Mabou River section; a strati-
graphic chart of that section is presented on page 64
A homogeneous unit, at least 2400 feet thick, of coarse,
massively cross-laminated, poorly sorted granite debris
constitutes the base of the Horton there, and is considered
to represent the Skye River member. Some of that debris
is quite weathered, but some is very fresh. A red, probably
residual, deposit is present near the base of the section;
otherwise the strata are entirely grey or green. A specimen
of Lepidodendropsis corrugata was found in the middle of
the member; this is the lowest occurrence in the Horton
sequence of Nova Scotia of an identifiable plant fossil known
to the present author. No basal contact of the Horton
sequence was observed by the present author nor reported by
Cameron.
In summary, the Skye River member of the Craignish
formation seems once to have been continuous over a large
area in western Cape Breton Island. Texturally, it is a
homogeneous assemblage of massive, coarse sandstone and
pebble conglomerate with minor amounts of finer beds. The
composition of the basal deposits usually suggests rather
local origin, and boulder conglomerate is also commonly
restricted to the base. The compositions of the higher beds
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of the member, nevertheless, indicate less localized
sourceseven though the deposits are by no means
compositionally homogeneous everywhere.
The McLeod member is present in the channel of the
S. E. Mabou River, six miles north of the type section.
G.W. Norman (1935,page 28) described 540 feet of "Chocolate-
red, argillo-arenaceous shale with chocolate-red, fine-grained
sandstone interbeds" which occupy the same position in that
sequence as does the McLeod member in the S. w. Mabou River
sequence. Norman's report indicates that the McLeod is
probably present also in other parts of the Lake Ainslie
map-area, but is has not been recognized widespread by the
present author elsewhere in western Cape Breton Island.
The McLeod seems to have been deposited in a rather
restricted area in and near the Lake Ainslie district.
Northern Cape Breton Island
A very thick section of Horton is present at the
northern extremity of Cape Breton Island in the Cape St.
Lawrence area. Brooks and Maehl (1955) compiled a detailed
stratigraphic column of the Horton there, and a generalized
version of that column is shown in Figure 8. Detailed maps
and descriptions are included in their unpublished work.
The oldest Horton rocks present, the Rhyolite Pebble
Conglomerate unit of Brooks and Maehl, are completely exposed
except for the contact with the pre-Horton rocks. Brooks
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FIGURE 8 - Horton of Cape St. Lawrence
45
and Maehlis description (page 11) is as follows:
"The lowest rocks of the Horton group represented in
this area are conglomerates and have been designated the
rhyolite pebble conglomerate formation. The matrix of
the conglomerate is made up of poorly sorted, coarse,
angular grains. An average composition for the matrix
from thin section work is quartz, 35%; lithic fragments,
30%; orthoclase, 25%; miscellaneous, 10%. The last 10%,
the matrix,includes plagioclase, muscovite, biotite, iron
oxide (probably hematite), pyrite, sericite, and secondary
calcite. The rock is hardened through extensive
recrystallization of the quartz. The iron oxide gives the
rock a distinct red color. The orthoclase is orange, a
feature which is noted throughout the section, and is only
slightly weathered. The lithic fragments appear to be
similar to the pebbles and cobbles mentioned below. Except
for the lack of abundant clay matrix (which may be masked
by the iron oxide) the matrix of the conglomerate would be
a typical graywacke.
The cobbles in the conglomerate are very well rounded
and range up to 12 inches in greatest dimension. The
largest and most distinctive are purple rhyolite porphyry
but also present are other igneous pebbles, both acidic
and basic, metamorphics, and quartz pebbles. The conglomerate
is found in massive beds up to 100 feet thick interbedded
with red, poorly cemented, micaceous, fine to medium grained,
non-calcareous sandstone lenses less than 15 feet thick.
There are occasional plant fragments but none of them is
identifiable. These characteristics do not change for the
bottom 4185 feet of section."
The Rhyolite Pebble Conglomerate unit is lithologically
similar to and occupies and analogous sequential position
to the Skye River member of western Cape Breton Island.
Brooks and Maehl (1955,page 12) described a transitional
unit just above the Rhyolite Pebble Conglomerate in the
following manner:
"Resting conformably on top of the(Rhyolite Pebble)
conglomerate is the transitional formation. The contact
was arbitrarily placed at the base of the first gray
sandstone. This higher 1215 feet of section contains
conglomerates and interbeds similar to those below but the
proportion of sandstone to conglomerate is greater and gray
beds increase in proportion towards the top. The gray beds
contain limy nodules and poorly preserved plant fragments.
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The dark color is caused by a higher percentage of matrix
and the lack of oxidized iron."
The Transitional unit differs from the McLeod member
in the dark grey color of some of the interbeds. It does,
however, occupy an analogous sequential position, is
transitional with Skye River-type coarse clastics, and
contains finer, more calcareous and better stratified beds
than the underlying rocks.
Cape George-Antigonish Area
The lowest Horton strata in this area are exposed in
a nearly completely exposed section in Ogden Brook, just
west of Crystal Cliffs on the eastern side of Cape George.
Figure 20 , in Chapter 5, shows the geography and geology
of the Cape George-Antigonish area. These beds, consisting
largely of poorly stratified, poorly sorted conglomerate,
sandstone, and siltstone, of predominantly red color, have
been designated the Ogden Brook formation by the present
author. The formation unconformably overlies pre-Horton
igneous and metamorphic rocks, and, includes, at its base,
boulders up to three feet in diameter in an unsorted debris.
The lower 2200 feet of the formation is mostly finer and
1No correction has been made here or elsewhere in this report
for the probably substantial initial dip of coarse conglomerates.
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only slightly better sorted conglomerate. Five thousand
feet of interbedded sandstone, conglomerate, and siltstone
constitute the remainder of the formation.
The Ogden Brook is transitionally succeeded upwards
by 2000-3000 feet of well laminated, micaceous medium and
coarse sandstone, with conglomerate, siltstone, and shale
interbeds. These strata are both red and non-red in color
and are commonly calcareous. This 2000-3000 foot unit
over the Ogden Brook is the lower member of the South Lake
Creek formation, as defined by the present author, and has
been designated by him as the Fairmont member of that
formation. The middle and upper members of the South Lake
Creek, the Big Marsh and the Graham Brook, are discussed
in later chapters of this report. The name Fairmont is
derived from a little community near the headwaters of
Ogden Brook, the type section of the Fairmont member. The
contact with the underlying Ogden Brook formation is
arbitrarily placed at the lowest bed of thinly laminated
sandstone in the Horton sequence of Ogden Brook, The
contact with the overlying Big Marsh member has not been
observed by the present author, but the attitudes and
distributions of the two members throughout Cape George
indicate that they are concordant.
The Ogden Brook formation is similar to, but coarser
than the Skye River member of western Cape Breton Island
and occupies ar. analogous position in the Horton sequence.
48
The Fairmont member is coarser than the McLeod member
and occupies an analogous position to it in the Horton
sequence on Cape George. Furthermore, the Fairmont differs
from the Ogden Brook in the same manner that the McLeod
differs from the Skye River; it is finer, more calcareous
and better stratified. The Cape George Horton sequence,
like that of northern Cape Breton Island, seems to contain
the same pattern of lithologic variation in its lower part
as does the S. W. Mabou River section,
Other Areas in Nova Scotia
Basal Horton conglomerates similar to the Skye River
member of western Cape Breton Island, and seemingly of
analogous sequential position, are present in parts of
central Cape Breton Island, but have not yet been described.
On the mainland, MacNeil (1947), (1948), Cole (1949), and
Keating (1949), have mentioned basal conglomerates of
probable Horton age that generally dip north off the pre-
Horton metamorphic and igneous rocks from Guysborough as
far west as Shubenacadie. In as much as there is no
information at present concerning the sequence of Horton
rocks in that area, no correlation of these basal
conglomerates can be made. Farther west, in the Minas
Basin area, the oldest Horton beds are not exposed because
they have been overlapped by younger Horton beds.
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Environment of Deposition
The Skye River member seems best interpreted as a
continental deposit laid down on an alluvial plain.1
Although some of its characteristics suggest alluvial
fan deposition, a consideration of the distribution, size,
sorting, composition, and association of the deposits
makes an alluvial plain the more likely environment of
deposition.
First of all, alluvial fans only form as a narrow
belt along a line of sudden topographic change, commonly
a fault scarp. The width of the belt is proportional to
the size of the topographic discontinuity, but even the
10,000 foot Sierra Nevada scarp produces a band of alluvial
fans only one to seven miles in width. (Trowbridge, 1911).
The 6000 foot Inyo Mountain topographic break, just across
Owens Valley from the Sierra Nevada scarp, produces fans
only a mile or less in length. Similar relationships are
present elsewhere in southern California (Eckis, 1928,
Vaughan, 1922). Observations of alluvial fan and alluvial
plain deposits under humid conditions are scarcer than
those involving arid conditions, but the available information
1An alluvial plain, as defined in this paper, includes the
area between the true alluvial fans and the essentially
horizontal fluvial plain. It is composed of the coalesced
lower reaches of alluvial fans, has an initial dip of
about 1 , and is less suitable for soil profile development
than the fluvial plain.
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indicates that, if anything, initial dips are smaller and
true alluvial fans are even more localized than under
equivalent arid conditions. One would thus expect to
find true alluvial fan deposits only in immediate proximity
to steep topography regardless of climate. Furthermore,
as deposition goes on, alluvial fan deposits migrate
significantly laterally only if new topography is formed.
The Skye River, in contrast to alluvial fan deposits, is
widespread at least in western Cape Breton Island and quite
probably formed at some distance from pre-Horton elevated
areas. The very first Skye River deposits, the coarsest
conglomerates, probably represent minor alluvial fans
related to topographic irregularities on the pre-Horton
land surface, but they were usually quickly buried by no
more than several hundred feet of sediments, to form a
large alluvial plain. This is why the phenoclasts commonly
come from distant pre-Carboniferous rocks, why lenses of
boulder conglomerate are confined to the base, why there
are a few thin layers of finer lacustrine deposits, and
why the member is, as a whole, texturally homogeneous.
The Rhyolite Pebble Conglomerate unit of northern Cape
Breton Island is similar to the Skye River, except that it
is somewhat coarser, probably because it was in closer
proximity to its source. The Ogden Brook formation of Cape
George also seems to have been deposited closer to its
source because it shows poorer stratification than the Skye
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River. The lower 2200 feet of the Ogden Brook probably
represents true alluvial fan material. In contrast to
these near source deposits, the Skye River, where examined
by the present author, is considered to represent true
alluvial fan conditions only in its lowest several hundred
feet. Much the greater part of the member is composed
mainly of deposits which formed on an alluvial plain, at
least so far away from the source areas that the fans
had coalesced and the initial dip had diminished to one
degree or less.
The McLeod member in thetype section along the S. Wj.
Tiabou River contains, in its lower part, beds which are
indistinguishable from those of the Skye River, and,
hence, those beds are considered to represent alluvial
plain deposition. The lower part of the McLeod also
contains well stratified calcareous beds of fine clastics
and, occasionally, thin impure limestone beds, all of which
suggests that small shallow lakes occupied depressions in
the alluvial plain. The overlying 800 feet of red
siltstone and fine sandstone with medium and small-scale
choppy cross-lamination indicates that a monotonous
fluvial plain probably dominated the scene throughout the
later part of McLeod deposition at the type section.
The Transitional unit of northern Cape Breton Island
also seems to represent a change from alluvial plain to
fluvial plein conditions, but the more reducing environment
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implied by the non-red color there is anomalous. It is
possible that the northern Cape Breton Island sequence of
Horton, the thickest yet recorded, includes a true
transition from the Craignish to Strathlorne equivalents,
and this transition is represented by the Transition unit.
The Fairmont member of the South Lake Creek forratiri
bears the same lithologic relationship to the Ogden Brook
as does the McLeod to the Skye River and, therefore, implies
a similar change of environment of deposition. It is
coarser because it accurulated in an area more marginal
to the basin than did the McLeod.
Inter - and Intra-Formational Relationships
The Craignish formation probably represents an epoch
of geological time which is generally distinct from that
represented by the Strathlorne, because their lithologies
irrply considerably different climatic and physiographic
conditions of deposition. Such a relationship is further
suggested by the fact that no interfingering of the two
lithologies has yet been observed in western Cape Breton
Island.
Now the question arises as to whether the Skye River
and McLeod members likewise represent distinct intervals
of geological time, or do they constitute a facies change
within the Craignish formation. That the two members
could be deposited simultaneously is indicated by the fact
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that they interfinger, represent no apparent change in
source material or weathering conditions, and correspond
to probably adjacent environments of deposition. Yet,
the interfingering is only present in the lower part of
the McLeod, and that member seems to be present only in
the most central basin area, the Lake Ainslie district.
Two possible hypotheses of time relationship between the
two members, both consistent with available data, are
illustrated 1 in Figure 9.
In Possibility "A", Skye River deposition began first
in the central basin area and overlapped gradually onto
more marginal areas. As pre-Carboniferous topography in
the central basin was buried, fluvial plain deposition
became dominant, but alluvial plains still remained along
the margins. Craignish deposition was cut short by tectonic
and climatic changes before the McLeod member was able to
expand into the marginal Strait of Canso and Margaree
Valley areas.
In the alternative possibility, Skye River deposition
took place more or less uniformly throughout the basin
until terminated by a tectonic disturbance. The marginal
1 The thickness of the Skye River member at Strait if Canso
is arbitrarily set at 3000', an approximation of Ferguson's
(1948) smaller estimate and the author's larger one.
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areas remained non-depositional surfaces while the
central basin locally accumulated red beds. Then a second,
or continuing, disturbance, which was accompanied by a
climatic change, initiated deposition of the Strathlorne.
Neither possibility can be accepted until more thickness
and contact data are obtained. The present author favors
Possibility "A", the facies change, because it seems a
priori more likely,
The tectonic disturbance, and consequent unconformity,
indicated by the Craignish stratigraphy and sedinientology
is independently suggested by the occurrence of basic
intrusions into the Horton. Diabase dikes and sills cut
Craignish strata in at least six widely separated localities
in western Cape Breton Island, and cut Ogden Brook beds in
one place. Figure 10 shows the distribution of the
intrusions. Nowhere in western Cape Breton Island have
any younger rocks been reported to be intruded.1  It is
probable, then, that basic intrusion took place durin, or
at the end of, Craignish time.
Localized basic intrusions of probable Upper Windsor
age are present in Cape George and southern Cape Breton
Island, marginal basin areas. Those intrusions are
discussed in later Chapters.
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FIGUkE 10
Climate
Climate and topography are controlling factors in
weathering; conversely, the nature of ancient products of
weathering may imply certain climatic and physiographic
conditions attending their formation. It is evident from
their coarseness, angularity, and poor stratification, that
the Skye River deposits originated in relatively steep
topography, although they usually were transported to a
smoother interface before burial. Examination of the products
of present-day weathering and erosion in steep topography
shows an important distinguishing feature. Trowbridge
(1911), among others, has observed that chemical alteration
in steep topography is inhibited by an arid climate. Under
warm, humid conditions, on the other hand, chemical
weathering is much more effective. Furthermore, alternating
wet and dry seasons are particularly favorable for oxidation
reactions in weathering, as is evidenced by the distribution
of laterites. Krynine (1935,.1937, 1950), in studies of
both ancient and present-day products of weathering, noted
two important characteristics of deposits formed in steep
topography and warm, humid, alternating climate. First,
red iron oxide, presumably developed as a soil colloid, is
present in at least the finer strata. Secondly, the
feldspars show all degrees of weathering within the same
thin-section. Both features are characteristic of the two
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members of the Craignish formation, and, seemingly, of the
related lower Horton beds in northern Cape Breton Island
and Cape George. This fact serves as strong evidence of
alternating wet and dry seasons and, at least, moderately
warm climate. The absence of evidences of mountain
glaciation in these near-source deposits also supports a
warm, but not necessarily tropical climate.
Correlation
The Ogden Brook-Fairmont sequence and the Rhyolite
Pebble Conglomerate-Transition sequence seem to reflect
approximately the same geological history as does the
Skye River-McLeod sequence of the Craignish formation, and
for this reason, these three sequences are considered to
be approximately equivalent by the present author. No
correlation is made within the sequences because the upper
and lower units of each sequence may well be contemporaneous
in part.
Summary
The post-Acadian land surface in western Cape Breton
island had moderate relief at the time lowest Horton
deposits began accumulating. Small alluvial fans quickly
were buried under a large alluvial plain which was receiving
coarse sand and fine-to-medium gravel from marginal source
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areas and, possibly, from a few prominent pre-Carboniferous
monadnocks which were still unburied. Subsidence probably
began earliest in the central basin, the Lake Ainslie area,
including the present location of the S. W. Pabou River
type section Skye River alluvial plain deposits overlapped
away from the central basin and were probably,at least in
part,contemporaneous with fluvial plain and lacustrine red
beds of the McLeod member in the central basin area.
Craignish deposition was abruptly terminated by tectonic
movement. This disturbance was associated with widespread
diabase dike and sill intrusion and was accompanied by,
and, possibly responsible for, a major climatic change in
the depositional basin from alternating wet and dry climate
to distributed rainfall.
Cape George was a marginal basin area receiving coarser
and thicker deposits than western Cape Breton, and may have
been unconnected with that depositional area during part
of Craignish time. Tectonic and climatic changes, also
probably accompanied by diabase intrusions, seemingly
terminated Fairmont deposition in the same manner that
Craignish deposition was ended.
Northern Cape Breton may also have been a marginal
basin area adjoining western Cape Breton Island, and,
likewise, may have been separated from the central basin
during part of Craignish time. The changes of conditions
which terminated deposition of coarse clastics to the north
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may have been gradational rather than the abrupt as were
those which affected the other two sequences under
consideration. On the other hand, subsidence was probably
more rapid, and, hence, the same events which caused a
sharp lithologic break at the top of the Craignish formation
in western Cape Breton Island may have a left a more
transitional record in northern Cape Breton Island.
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CHAPTER 4 - THE STRATHLORNE FORMATION AND EQUIVALENT
STRATA IN NOVA SCOTIA
In the S. W. Mabou River sequence, the Strathlorne
formation is distinctive because of its entirely non-
red color, fine grade, and high organic content. Elsewhere
in Nova Scotia, similar beds are present at about the
same position in the Horton sequence and are considered
to be approximately equivalent to the Strathlorne by the
present author. These beds are correlated in the same
manner as the proposed equivalents of the Craignish are
correlated in the preceding chapter. The beds which are
similar and sequentially analogous to the Strathlorne seem
to record the same climatic and physiographic conditions
as does that type formation, and therefore are approximately
equivalent to. it.
Western and Central Cape Breton Island
The Strathlorne has been observed by the present author
always to overlie the Craignish. It extends north from the
S. W. Mabou section into the Lake Ainslie map-area, and
Norman (1935, page 28) described 1500 feet of non-red fine
clastic beds at the analogous position in the Horton
sequence of the S. E. Mabou River. His section appears in
Chapter 5. The true thickness may be somewhat less than
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1500 feet because lenses of limestone intraformational
conglomerate, characteristic of the lowest Ainslie, may
be present but as yet unrecognized in the upper part of what
the present author has termed Strathlorne.
In the Strait of Canso Area, Ferguson (1946, page 8)
noted in the Horton grey to black, calcareous shale and
buff-weathering shale which constitute a 150 foot layer
traceable across the Strait, and also black impure limestone.
The present author considers these beds to be part of the
Strathlorne. The Strathlorne is easily recognizable in the
Horton section exposed along the northwest shore of the
Strait, described in Figure 11, even though many of the fine
beds do not crop out. It is definitely thinner here; the
calculated thickness is 765 t 215 feet.
To the north, in the Cheticamp and Margaree map-areas
described by Cameron (1948), the Strathlorne is considerably
thicker than at the S. W. Mabou River section. A thickness
of 2600 + 400 feet has been obtained by the present author
for the Galant River section, described in Figure 12. The
Strathlorne beds in that section are significantly more
calcareous than those of the type section, and Fletcher
(1882-4, page 45h) mentioned bituminous shale there.
In summary, the Strathlorne formation of western Cape
Breton Island is characterized by entirely non-red, well-
stratified limestone, shale, siltstone, and very fine and
fine sandstone with medium cross-lamination and, locally,
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ripple-marks. Massive cross-lamination,conglomerate, coarse
sandstone, arkose, and red beds are entirely absent; small-
scale cross-bedding, poorly-stratified and poorly-sorted
clastics, channeling, and irregular bedding surfaces, are
rare or absent. Plant detritus and fish scales and bones
occur throughout the formation.
The Strathlorne lithology is present in central Cape
Breton Island, but that area is not yet well mapped so
formation designations may not be applied. Those ex-
posures observed by the author show the Strathlorne
lithology there to resemble the Margaree Valley section,
i.e., very calcareous and organic beds.
Northern Cape Breton Island
The Non-Red Fine Clastic unit of the Cape St. Lawrence
area was described by Brooks and Maehl (1955, page 12) as
follows:
"Faults separate the basal beds from those above.
Both field relations and lithologic changes indicate that
section has been lost, presumably representing the remainder
of the transitional formation, as well as an undetermined
thickness of non-red fine clastics. This formation is
predominantly dark gray fine sandstones, siltstones and
fissile shales with minor buff sandstone and dark limestone.
The most distinctive gross feature is the even, regular
bedding of these rocks, contrasted with the lensing of the
conglomerate sections above and below it. The coarser beds
contain poorly sorted, subangular grains and are micaceous
(many small flakes) and sometimes calcareous; they contain
large, poorly preserved plant fragments and current ripple
marks. This formation is estimated to be 2000 feet thick
as a minimum.'
'An apparent fault zone also separates the non-red fine
clastics from the overlying pebble conglomerate formation."
Unfortunately, both the top and bottom of the section
are cut off by faults making contact relations and total
thickness uncertain. The lithology is similar to that of
the Strathlorne with perhaps slightly coarser and less well-
sorted sandstones present, and that unit clearly occupies
a position in the Horton sequence analogous to that of the
Strathlorne formation of western Cape Breton Island.
Minas Basin Area
Bell (1929) described and named two subdivisions of the
Horton in the Minas Basin area. His stratigraphy is reviewed
in Chapter 5. Hereit is only the lower of his two sub-
divisions, the Horton Bluff formation, that is of interest.
Bell divided this formation into Basal, Middle, and Upper
members.
The lower part of the Horton Bluff formation, in the
opinion of the present writer, is not exposed in the Minas
Basin area. What Bell designated as Basal member this
author believes to be an overlap of the younger Cheverie
formation. Also, a few of the beds Bell included with
the Upper member belong to this same confusing overlap.
The beds which can be related to the Strathlorne are the
Middle and all but the top of the Upper member of the
Horton Bluff formation. Bell (pages 32-35) described
those strata in the following manner.
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*The peculiarity of the succeeding beds of the Horton
Bluff formation lies in the presence of many beds of laminated,
finely arenaceous silts and argillaceous shales, with which
are associated thin ironstone bands, ironstone concretions,
abundant spheroidal calcareous concretions, and occasional
thin argillaceous limestones with a cone-in-cone structure,
Certain beds are abundantly rich in leperditoid and beyrichoid
ostracods, Spirorbis, or the scattered scales and dermal
bones of palaeoniscid fishes. The remains of the latter
especially are locally so abundant in several instances as
to comprise thin 'bone beds" made up almost entirely of their
debris. The softer, more argillaceous, ostracod-bearing
beds have a more restricted vertical distribution, and are
mainly confined to the middle Horton Bluff member. The
succeeding beds of the upper member of the Horton Bluff
formation comprise a thick accumulation of finely siliceous,
micaceous, arenaceous groups in alternating association
with more argillaceous beds...... Much of the siliceous
silty strata is finely interbanded with thin argillaceous
laminae, but there are thick interbeds of non-laminated, or
but poorly laminated, argillo-arenaceous deposits, not
uncommonly carrying limestone concretions, that break with
a characteristic hackly fracture, and weather in many cases
to light greenish and buff yellow or variegated colours.
An extraordinary feature presented by these beds on their
exposed bedding surfaces is a polygonal system of cracking
that might readily be mistaken for true sun-cracking. Careful
inspection, however, revealed the presence of carbonaceous
traces of dichotomously branching system of rootlets, and
not uncommon association with upright tree stems, denoting
that these shales are fossil soils.".....
'Throughout the formation there is abundant broken
and comminuted plant material. Larger fragments of the
drift flora are quite common, but of poor quality. They
are almost exclusively either impressions of the outer
cortex of Lepidodendron corrugatum Dawson, representing
different layers according to the state of decortication,
or of broken foliage and stipes of the pteridosperm
Aneimites acadica Dawson.
Bell also mentions current ripple-marking and cross-
lamination as characteristic of the formation and channelling,
and sun-cracking as rare.
He listed the following invertebrates from the Horton
Bluff:
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"gonesia nova-spotica (Jones) -- a beyrichoid allied to
Bevrichia gibberosa or B. colliculus Eichwald from Russia.
Kirkbyina S.. --a larger and more quadrate form than
Ki~rkbina reticosa (Jones and Kirkby), very abundant
throughout the ostracod zone.
Kirkbyin of. scotaburdigzalensis (Jones and Kirkby).
Carbonia of. 2ugen (Tones and Kirkby),*
Since the lower contact of the Horton Bluff is not
exposed, the total thickness is unknown. At least 1500
feet seem to be present in the vicinity of the type
section.
Weeks (1948) measured a section at Tennycape, 30
miles northeast, where the Horton Bluff Cheverie contact
is exposed and is transitional; here again no lower contact
is exposed. At least as much Horton Bluff formation seems
to be present here as at the type section.
In summary, the Horton Bluff formation, with minor
modification in definition, strongly resembles the
Strathlorne formation of western Cape Breton, and the
revision of Bell's (1929) stratigraphy discussed in Chapter
5, shows the Horton Bluff also to occupy an analogous posi-
tion to it in the Horton sequence.
Cape George - Antigonish Area
Oil shale, thin beds of coal, and associated strata have
long been known to exist in the Horton of this area and have
been of minor economic interest. The best exposures are
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present in the vicinity of the hamlet of Big Marsh, and
that name has been applied by the present author to the middle.
member of the South Lake Creek formation. The contact of
the Big Marsh with the underlying Fairmont member is, as was
pointed out in the previous chapter, quite probably conform-
able, although it has not been observed. The contact with
the upper member of the South Lake Creek, the Graham Brook,
is transitional and can be observed about three miles north-
east of Big Marsh, and that locality is described in detail
in the next chapter. Thickness of the Big Marsh is uncertain,
but it is probably at least 500 feet thick.
Much of the member is composed of two distinct kinds
of black organic shale. One kind is very thin-splitting,
carbonaceous, and contains abundant Paleoniscid fish
remains; a complete specimen of Elonichthys brow (Jackson)1
was found in some of this shale.
The other type of shale is less fissile, and is *curly"
and pyrobituminous; Ells (1910, pages 210-11) reported dis-
tillates of crude oil ranging from five to 23 imperial gallons
per ton from various samples from around the Big Marsh area.
Both kinds of shales are closely associated vertically and,
presumably, horizontally. An impure coal is present near
Big Marsh in close association with both shales. It is
Identified by Dr. David Dunkle, U. S. National Museum,
Washington, D. C.
70
a detrital deposit, composed of comminuted vegetable fragments
and about 45 percent incombustible ash.
In a layer of dark gray, carbonaceous, micaceous,
cross-laminated, medium sandstone associated with the both
shales, an abundant drift flora of Leoidodendropsis corrugata
and Aneimites acadica was found. These plants show less
decortication and more complete preservation than normally
is present in Horton drift flora.
Ells investigated other black shale sequences throughout
Cape George and commented, "The horizon of these shales seems
to be the same throughout the area. Dawson (1891, page 346)
mentioned, also, in regard to what quite probably is the
Big Marsh member exposed in the upper reaches of the Right's
River, that,
"I am indebted to Dr. Honeyman for specimens of these
shales, showing Lenidodendron cor-rmala, the most characteristic
plant of the Lower Carboniferous Coal measures, and a stipe
of Cyclooteris acadioal. They also hold scales of
Acroleois and Paleoniscus.. The shale and the fossils are
precisely similar to those of Horton Bluff. Similar shales
occur farther to the westward and are stated to be so rich
in bituminous matter that hopes are entertained of utilizing
them as a source of coal oil. The beds noticed below as
occurring in Right's River, are probably of the same age.'
The Big Marsh member of the South Lake Creek formation
is thus widespread in the Cape George-Antigonish area,
although, like the Strathlorne, it does not generally form
1 Now called 
.. acadica.
2 In the Big Marsh area.
7'
good outcrops. It is generally lithologically similar
to and occupies an analogous position in the Horton
sequence to the Strathlorne. It differs from that form-
ation because it is not calcareous, contains coal and
associated organic deposits, and contains coarser sandstone
layers.
Paleontology and Paleoecology
Lepidodendronsis corrugata (Dawson) and, to a lesser
extent, Aneimites acadica (Dawson) are present as drift
flora throughout the Horton; they were, however, buried and
preserved more abundantly during Strathlorne time. Bell
(1929, page 33) observed much evidence of n sjau plant
growth in the Horton Bluff formation of the Minas Basin
area.
OThe buried forests and soils of the Horton Bluff form-
ation are of extreme interest, not only on account of their
very early Carboniferous age and of the light they shed on
the plant ecology of those times, but as vell on account of
the testimony they afford to the environmental conditions
of deposition. A striking feature of these soils in con-
trast with the Stigmarian underclays so prevalent in
association with coal seams in the Upper Carboniferous of
Nova Scotia and elsewhere, is the large percentage of
arenaceous matter. They are dominantly micaceous, siliceous
silts, with a subordinate amount of clay. Calcium carbonate,
in common with Coal Measure soils, is only a very minor
constituent.
Although these soil beds are particularly characteristic
of the upper member of the Horton Bluff formation, where they
may be observed in their best development, they are by no
means confined there, as they are common throughout the whole
formation. Many of the finer arenaceous beds at the base of
the formation are penetrated by abundant oblique and vertical
rootlets, and upright stems may be occasionally observed in
similar beds. Moreover, siliceous strata, interbedded with
the laminated ostracod-bearing shales of the middle member
of the Horton Bluff, are seen commonly to present the same
phenomena. It is, therefore, a widespread character both
vertically and laterally, and is eminently characteristic
of the whole deposit."
The almost complete absence of coal shows that the
Horton Bluff environment had not reached the state of
a coal swamp.
The Big Marsh member in the Cape George-Antigonish
area, on the other hand, does contain impure coal as well
as pyrobituminous oil shale. A present day environment in
which the coal-oil shale assemblage is forming was recognized
by Trask (1932, page 165), who suggested that oil shale
might be formed from the algal ooze accumulating on the
bottom of a small, shallow lake in Florida. Significantly,
this lake is underlain by peat.
Another mode of formation of oil shale has been suggested
by Bradley (1931) and Hunt, Stewart, and Dickey (1954), as
a result of studies of the Eocene Green River formation of
Utah, and this environment is applicable to the Strathlorne
formation. Permanent or annual thermal stratification may
develop in a large, deep lake under a warm humid climate.
Stratification causes deoxygenation and an increase in H25
content in the lower layers. These are ideal conditions
for the preservation of any organic matter settling to the
bottom. A black bottom ooze high in paraffin chain hydro-
carbons results from the accumulation of one-celled plants
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and animals and from windblown pollen. Furthermore, the
lake is a trap for inorganic salts, and calcite is easily
precipitated. In the case of annual turn-over due to season-
al variation in temperature, thinly-banded deposits form
because of the alternation from stratified to oxygenated
bottom conditions. Since much of the lake may be out of
the reach of river-carried sediment, drift flora and even
plant detritus may be wholly lacking. The Strathlorne
formation of western Cape Breton Island contains ribbon-
banded, calcareous, grey to black, fine clastics in con-
siderable amounts which quite probably were formed in such
annually-stratified lakes. The limestone-oil shale facies,
seemingly widespread in the Margaree Valley - central Cape
Breton area, is the expected deposit in some permanently
stratified parts of large, deep lakes. The absence of
Lepidodendropsis drift flora, buried soil profiles, aid coal
layers, is to be expected if the Strathlorne indeed represents,
in part, deposits formed on the bottoms of large, deep, and
permanent lakes.
The distribution of fauna is also consistent with the
environments implied by the flora of the Strathlorne and
its equivalents. Paleoniscid fish remains are common in
the Big Marsh member and in the Horton Bluff formation and
represent species identical to, or very closely related to,
the well-known fish fauna of the Albert formation of the
1 The New Brunswick fish are described and discussed by
lambe (1910) and Sternberg (1939).
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Horton of New Brunswick. The Albert formation, as is
shown in Chapter 6, is approxi,mately the equivalent of the
Strathlorne. Elonichthys, Canobius, and Rhadinichthys, are
the genera present both in New Brunswick and Nova Scotia.
Closely related species of the same genera are present
in the Cement Stones and Lower Oil Shale of the British
Carboniferous (Traquair, 1877-1914; Aldinger, 1937) and the
enclosing beds are considered to be entirely non-marine
(Traquair, 1907; White 1927). Westoll (1944) reviewed
the evolution of the Ganoid fish from the Middle Devonian
through the Permian, and he considers it unlikely, on
morphological and ecological grounds that more than a few
species of Ganoid fish were -truly marine before Permian
time. It is thus quite probable that the Albert fish
fauna lived in fresh or brackish water. Furthermore,
those fish were probably able to live in pools and lakes
where only the top layer was well oxygenated. If, however,
the salinity of the water increased sufficiently, the fish
could not continue living there regardless of the degree
of stratification.
Bottom dwelling organisms, on the other hand, are
quite sensitive to degree of oxygenation. The abundant
invertebrate fauna of the Horton Bluff formation implies
that many of the lakes and rivers associated with the soil
profiles there were probably shallow and turbulent enough
to prevent toxic concentrations of H2S from developing .
1 It is unlikely that all of the species were planktonic;
even if they were, it seems unlikely that their reproductive
cycle could have adapted to foul-bottom conditions.
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It is interesting to note that Ells (1910, pages 207-8),
who tested black shales of the Horton Bluff formation
throughout the Minas Basin area, was unable to find any that
were pyrobituminous. This supplies further evidence of the
generally well-oxygenated river and lake bottoms.
The absence of observed invertebrate fauna is not as
reliable an index to foul bottom environments as their presence
is to well-oxygenated environments. Some unknown factor,
such as increase in salinity, might make certain well-
oxygenated bottoms unsuitable for ostracod living, or some
other factor such as strong currents, might prevent satis-
factory burial. If, however, ample evidence of Ganoid fish
life is present in a deposit, and careful examination of
good exposures fails to turn up benthonic fauna, thermal
stratification is at least indicated. In some of the Big
Marsh black shales, fish remains are numerous and distributed
homogeneously vertically and horizontally, yet careful ex-
amination has failed to yield any traces of benthonic life.'
Similar circumstances prevail in the thinly banded parts of
the Strathlorne formation at the S, W. Mabou River. Poorly
oxygenated bottoms are indicated in both cases.
Facies of the Strathlorne and Equivalent Strata in Nova Scotia
The Strathlorne and equivalent beds are characterized
by fine grade, entirely non-red color, and high organic
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content. The fact that they are consistently finer than the
other strata of the Horton sequence indicates that they were
deposited at a time of low relief of source areas, and their
entirely non-red color and high organic content point to
widespread and persistent reducing conditions in the depos-
itional areas. In addition, paleontological evidence
strongly suggests that the depositional environment was
entirely non-marine, a supposition supported also by sediment-
ological and stratigraphic evidence. Attention is now dir-
ected to differentiation between the various non-marine
environments represented. Available data permit four such
environments to be resolved.
Bell (1929, pages 37-38) concluded that the Horton
Bluff represents dominantly fluviatile deposition in con-
junction with localized lake deposition in which the invert-
ebrate and fish remains accumulated. On the other hand, the
Big Marsh member, while containing some river-deposited
sandstones carrying Leidodendron drift flora, represents
swamp and small shallow algal lake deposition to a large
extent. It clearly is a facies distinct from the Horton
Bluff.
The Strathlorne formation at the type section repre-
sents, in part, deposition from large annually stratified
lakes, but the abundant cross-bedded sandstone layers
testify to the presence also of wide, shallow, slow-moving
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rivers on the interface. Black shale chips incorporated in
the base of the coarser sandstones indicate occasional flood-
ing and overrunning of quiet water areas. The oil shale-
limestone facies of the Strathlorne suggests deposition from
the permanently stratified parts of lakes, presumably deeper
than the annually stratified parts.
How were these different non-marine environments related
sedimentologically? Figure 13 is the author's concept of a
generalized sedimentary interface during Strathlorne time.
The facies are linked by relative position in the drainage
system. Thus, large, permanent lakes could only have existed
at the center of drainage and quite probably were bordered
by a fluvial plain. Stagnant swamps and small algal lakes
more probably were restricted to the marginal areas where
the total drainage was a minimum. This facies relationship
is also in accordance with the drainage pattern indicated
by the Craignish and Ainslie formations.
Climate
Bell (1929, page 38) postulated a rainy climate for
the Horton Bluff depositional environment. His reasoning,
as the following excerpt shows, is applicable to the other
Strathlorne equivalents equally well:
"The large content of carbon preserved as plant debris,
the dominantly unoxidized condition of the iron present, the
association of feldspathic with much carbonaceous material
and with soil beds, the absence of suncracking, all testify
GENERALIZED SEDIMENTARY INTERFACE DURING DEPOSITION OF STRATHLORNE
FORMATION AND EQUIVALENT STRATA IN NOVA SCOTIA
MARGINAL BASIN AREA CENTRAL BASIN AREA
Source Area
of Low Relief
D R A I
swamps; small, fluvial plain; annually-stratified permanently-
DEPOSITIONAL shallow, stag- small,shallow lakes and fluvial stratified lakes;
ENVIRONMENT nant lakes. oxygenated lakes. plain. minor fluvial plain.
Oil sh., black Buried soils, Ribbon-banded sh., Calc. oil sh. ,
CHARACTERISTIC fissile sh., blackfissile sh. black , calc. sh., limestone, quartzose
FEATURES OF coal, carbon- qunrtzose es, thin limestone, as., ribbon-banded
PRESERVED aceous ss. ripple-marks, X- quartzose s. , sh. Fish remains.
SEDIMENTS Drift flora, bedding. Drift ripple-marks, X-
fish remains. flora, fish and bedding. Fish
ostracod remains. remains.
TYPICAL Big Marsh Horton Bluff Strathlorne Strathlorne
LITHOFACIES Member of formation in formation , S.W. formation, parts of
IN NOVA South Lake Minas Basin Mabou River area Western and Central
SCOTIA Creek formation Area Cape Breton Island
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against prolonged subaerial exposure to a dry atmosphere.
The level of the groundwater was accordingly high even
in the arenaceous beds, and at times lacustrine conditions
prevailed temporarily. The climate is accordingly judged to
have been a temperate insular one."
It is probable that somewhat more oxidizing conditions,
stemming from a locally alternating climate, existed in the
source area itself. Red iron oxide may well have been re-
duced during transportation and deposition. Thin-section
analyses do not show the significant compositional differ-
ences between the Craignish and Strathlorne which would be
expected if their respective weathering conditions were
radically different. Van Houten (1948) concluded that the
red-banded Cenozoic deposits of the Rocky Mountain area
originated as entirely red soils under an alternating
climate and were locally reduced in sedimentation. Chem-
ical analyses of samples of Horton beds from the S. W.
Mabou River suggest a similar origin of these beds. The
total iron content1 of a composite red sample is 1.87 per-
cent, whereas it is 1.64 percent for the non-red, relatively
little difference. In contrast, the ferrous: ferric ratio1
for the red is 2:5, but it is 2:1 for non-red. These ratios
suggest that the non-red beds may be merely the reduced
versions of the red beds.
1 D. L. Guernsey, M.I.T. Department of Metallurgy, analyst.
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Summary and Correlation
The beds referred to in this report as Strathlorne
or equivalent were recognized as part of a unique rock unit
as early as 1858 by Dawson (1891, page 678). Ells (1910,
pages 207-212) considered that all the black shale of the
lower Carboniferous belonged to the same geological stratum.
In particular, the shales of the Minas Basin area, Strait
of Canso, Big Marsh, and New Brunswick, were all regarded
by him to be part of one formation. In the present report,
these characteristic beds have been designated and described
more precisely, and are correlated in Figure 14. Extension
of the correlation to New Brunswick is considered in Chaoter
6.
Significant reduction of source topography and major
change in climate of the depositional basin imply that the
Strathlorne deposition took place almost entirely within
a specific interval of geologic time. Probably only a little
time transgression took place during the origin of the
Strathlorne and the similar and sequentially analogous
strata elsewhere in Nova Scotia. Further insight into just
how radically different were the source and climatic condi-
tions of Strathlorne time as contrasted with those of
Craignish time may be gained by comparing strata of each
unit which were formed in similar geographic positions.
CORRELATION OF STRATHLORNE FORMATION WITH ETQUIVALENT STRATA IN NOVA SCOTIA
Minas
Basin
Area
Cheverie
Formation
HORTON It
BLUFF
FORMATION
Not
Exposed
Cape George-
Antigonish
Area
Graham Bk.
Member of
3. L. C.
Formation
Western
Cape Breton
Island
Ainslie
Format ion#
McIsaaco
Point
Member
9 I * I I 4
BIG MARSH
MEMBER OF
SOUTH LAKE
CREEK
FORMATION
Fairmont
Member of
s. L. C.
Formation
STRATHLORNI
FORMATION
Central
Cape Breton
Island
McIsaac
Point
Member
Lithology
STRATHLORNE
FORMAT ION
LITHOLOGY
4 I 4
Craignish
Formation
Craignish
Formation
Lithology
Northern
Cape Breton
Island
Quartz
Pebble
Conglomerat
Unit
NON - RED
FINE CLASTI
UNIT
Transit ion
Unit
As redefined in text.
Correlation
Approximate Correlation
Correlation Uncertain
I
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For example, consider the differences between the Big Marsh
member and the Fairmont member, and between the Strathlorne
formation and the Craignish formation.
The Strathlorne and equivalent strata are considerably
more uniform in their lithology than are either the Craignish
or Ainslie equivalents, and they thus constitute a wide-
spread and easily recognizable "sheet" of rocks of relatively
constant position in the middle of the Horton sequence of
Nova Scotia. This widespread "sheet" serves as a fixed
reference for the more variable lithology of the overlying
and underlying Horton formations.
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CHAPTER 5 -- THE AINSLIE FCRMATION AND WINDSOF GROUP SUBZDNE A
The Strathlorne and equivalent beds are succeeded
upward, throughout the parts of Nova Scotia investigated by
this author, by coarser and commonly red, clastic beds
characterized by distinctive rock types and primary features.
In western Cape Breton Island this unit has been designated
the Ainslie formation by the present author. In the Minas
Basin area, Bell (1929) designated a similar rock unit as
the Cheverie formation of the Horton Group: In the Cape
George-Antigonish area another similar unit has been termed
the Graham Brook member of the South Lake Creek formation
by the present author. Similar strata of analogous position
in the Horton sequence of central and northern Cape Breton
Island are merely referred to as lithologic units, because
basic geologic mapping is not yet complete in those areas.
These distinctive strata which overlie the Strathlorne
and equivalents are disconformably to conformably overlain
by the basal laminated limestone member of subzone A of
the Windsor Group, a thin stratum which overlaps from the
Carboniferous basins of Nova Scotia onto pre-Carboniferous
ISee Chapter 2 for discussion of previous use of term
"Ainslie sandstone" by Trask and Mather (1929).
- ~-
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rocks. This limestone was associated with an outstanding
marine transgression and has been recognized in
southeastern New Brunswick, southwestern Newfoundland,
and the Magdalen Islands, where it has similar stratigraphic
relationships to those of Nova Scotia. The distribution
of this member suggests that it formed as a continuous and
contemporaneous deposit. Furthermore, subzone A, itself
practically unfossiliferous, nevertheless always occupies
a position immediately beneath fossiliferous subzone B of
the Windsor Group, wherever both subzones are present and
exposed. This relationship also indicates that the basal
laminated limestone member of subzone A quite probably is
not time-transgressive. The Ainslie formation and related
rock units are thus bounded at the top by a "time plane".
The Ainslie of western Cape Breton Island and similar
rock units elsewhere in Nova Scotia occupy a usually
conformable position between the Strathlorne "sheet" of
equivalent strata, and the basal laminated limestone member
of the Windsor. In addition, the continuations of Ainslie-
like strata towards the margins of the basins overlap onto
the pre-Carboniferous rocks and commonly undergo facies
changes there. The overlying basal laminated limestone
member maintains its characteristic lithology farther into
the marginal areas, but in some places it too gives way to
clastic facies.
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WESTERN CAPE BRETON ISLAND
Both members of the Ainslie in the S. W. Mabou River
section can be recognized also in most of western Cape
Breton Island, although there are some changes in lithology.
In almost every case, the Ainslie conformably overlies
the Strathlorne, but, along the western and southern
slopes of the Mabou highlands, just north of Mabou Inlet,
Ainslie beds may have overlapped directly onto pre-Horton
igneous and metamorphic rocks. Otherwise, pre-Horton
prominences probably were not present, and western Cape
Breton Island was a continuous depositional area.
Description of the Ainslie Formation
Six miles northeast of the S. W. Mabou River, along
the regional strike of the Horton Group, the S. E. Mabou
River has cut a valley into Horton rocks. Since the
structure is more complex here, it is not possible to
reconstruct the Horton section as accurately as at S. W.
Mabou. The S. F. Mabou section is, however, valuable as
a check. Norman (1935, page 28) published a generalized
section of the Horton Group of the S. E. Mabou River.
The present author also examined the section and found
that it correlates well with the S. W. 4abou section.
Table 8 is Murray's correlation of Norman's section.
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TABLE 8
HORTON GROUP OF S. E. MABOU RIVER
(MURRAY'S CORRELATION OF NORMAN'S SECTION)
WINDSOR GROUP
SUBZONE "A"
(disconformity)
HORTON GROUP
AINSLIE FORMATION
GLENCOE MEMBER
1. Chocolate-red, areno-argillaceous shale with
green markings. 100
2. Greyish green, medium-grained, cross-bedded
sandstone and red shale inter-stratified in
beds ranging from a few feet to about 30
feet in thickness. 400
3. Red to brown, micaceous, areno-argillaceous
shale, with interbeds, 2 to 10 feet thick
of greyish green sandstone. 200
Total 700'
McISAAC POINT MEMBER
4. Massive, grey, arkosic sandstone with thin
interbeds of grey shale. 200
Thin-bedded, grey, ripple-marked sandstone
alternating with thin beds of brown to
to reddish purple shale. 70
6. Grey sandstone, massive to thin-bedded. 180
Total 350' 1
1Murray's measurement of the same (?) section of the river
gave a minimum figure of 1000 feet. The discrepancy may
well be due to a difference in position of the lower
contact.
87
STRATHLORNE FORMATION
7. Dark grey, areno-argillaceous shale
with thin interbeds of grey sandstone. 50
8. Massive, grey sandstone with thin, dark
grey, fissile shale interbeds. 760
9. Grey, arenaceous shale, with interbeds
1 to 10 feet thick of grey sandstone. 690
Total 1500'
CRAIGNISH FORMATION AND OLDER ROCKS
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The Glencoe member shows two significant changes from
the type section. First, bed 1 of Norman, about 100 feet
of bright red friable shale with thin, very calcareous
green siltstone (almost a limestone) interbeds, is present
beneath the basal limestone of the Windsor. Such rocks
are absent from the S. W. Mabou section. Secondly, the
700 feet of Glencoe here represents a moderate thickening
from the 3701 measured at the type section.
On the whole, the McIsaac Point is more calcareous and
contains fewer red beds than the type section. Limestone
intraformational conglomerates are present in items 5, 6,
and 7 of Norman's section. He mentions also (page 29) that
"thin beds of intraformational conglomerate with nodular
pebbles of calcium carbonate and arenaceous oolitic
limestone are sparingly developed at several localities"
in the Lake Ainslie area.
In the Strait of Canso area, the lower contact of the
Ainslie does not seem to be transitional. (See Figure 11.)
The McIsaac Point member contains fewer red beds than does
the type section, and a concretion-bearing red siltstone
not recognized at the S. W. Mabou section is present.
Otherwise, both members of the Ainslie are quite similar
to the type section. The formation is about 1400 feet thick.
In the Galant River section of Horton rocks, thirty-five
miles north-northeast of the S. W. Mabou River, the Ainslie
is thinner than at the type section, 1240 360 feet, and the
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McIsaac Point is significantly more calcareous, and contains
no exposed red beds. (See Figure 12.) The contact with
the Strathlorne is quite gradational; depositional
conditions here do not seem to have changed as abruptly
as elsewhere in western Cape Breton Island. The Glencoe,
on the other hand, shows little change from the type
section other than a moderate thickening and the occurrence
of a 35 foot thick sandstone layer with small-scale choppy
cross-lamination. Also, a few feet of bright, calcareous
beds, like those at the top of the S. E. Mabou River sequence,
are present near the top of the Glencoe member.
At another locality in the Margaree Valley, 10 miles
south of the Galant River, and one and one-quarter miles
south-southeast of Dunvegan, the Horton-Windsor contact may
be transitional. Both members of the Ainslie are present.
The lithology of the McIsaac Point is about intermediate
between the gray, very calcareous Galant River type and the
red, less calcareous variety present at the type section.
Two miles farther south, in the south branch of the
north tributary of Broad Cove Brook, no characteristic
Windsor beds were observed between Canso rocks and those
of the lower part of the Ainslie. Presumably strata are
missing as a result of faulting. The top bed of the exposed
Ainslie is a massive, grey, sandy limestone at least six
feet thick, which, when weathered, resembles the basal
Windsor laminated limestone. It definitely is not that
marker stratum; identical thinner layers may be observed
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lower in the section interbedded with grey, micaceous,
carbonaceous, sandstones and siltstones.
It is interesting to note, in regard to the massive
sandy limestone, that Norman (1935, page 29) described a
similar one in the Horton from a locality nine miles
southeast, in the Lake Ainslie area.
"An unfossiliferous limestone bed about 12 to 15 feet
thick and closely resembling the freshwater, Spirorbis-bearing
limestone of the "Coal Measures," occurs in the upper group
on the east side of, and at the head of Lake Ainslie. It
outcrops on tributaries on Glenmore brook at Ainslie Glen,
and at several other points."
The present author has observed such limestone beds
in central Cape Breton Island and in northern Cape Breton
Island in about the same stratigraphic position.
The Horton-Windsor Contact
Regionally, the basal laminated limestone of Windsor
subzone A disconformably overlies the top Ainslie bed.
Norman (1935, page 31) postulated this relationship for
the Lake Ainslie map-area on the basis of his observations
that the limestone in different localities rests on
different lithologies: red shale, grey sandstone, red
sandstone, and a local pocket of conglomerate, and on the
basis of Bell's (1926) mention of a locality near Lake
Ainslie where the laminated limestone truncates plant
rootlets in the underlying sandstone. The present author's
observations,with one exception, corroborate the previous
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ones -- for example, along the S. E. Mabou River, there is
evidence of subaerial weathering at the very top of the
Ainslie, and, in the Strait of Canso area, the Glencoe
member is present in the section along the northwest shore
of the Strait (see Figure 11), but nine miles southeast,
in Steep Creek, the Glencoe seems to be disconformably
missing. There is one locality, however, where the basal
laminated limestone appears to be transitional with the
highest Ainslie sandstone layer. If that contact is truly
transitional, it is the only one in Nova Scotia observed
by the present author. This locality is the one just
mentioned near Dunvegan in the Margaree Valley. It is in a
westward-flowing stream adjacent to the Gillis property.
The Gillis property and adjacent stream are shown, but not
named, on Map 48-llA, which accompanies Cameron's (1948)
report.
Conclusions
A southwest-to-northeast cross-section of western
Cape Breton Island showing the reconstructed Ainslie
stratigraphy is presented in Figure 15.
The lower contact of the Ainslie may be transitional
and is defined as the lowest stratum of, limestone intra-
formational conglomerate, red colored sedimentary rock,
or massive cross-lamination. Secondary criteria are:
small-scale choppy cross-lamination, graded sequences of
-- ___________________ I
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any kind, general coarsening of grade with respect to the
underlying Strathlorne, massive sandstone, profuse ripple-
marking, and evidence of rapidly varying depositional
conditions. The McIsaac Point includes, in variable pro-
portion, strata identical to those of the Strathlorne,
but, by definition, it always contains some of the
distinctive McIsaac Point lithology listed above. At the
type section, along the S. W. Mabou River, red beds make
up over 50% of the section. Elsewhere they are less
conspicuous; at Margaree Valley fine, grey strata, similar
to the Strathlorne formation are dominant.
The fact that the McIsaac Point commonly contains
interbedded strata which are indistinguishable from the
Strathlorne shows that the environment of deposition of
the McIsaac Point cannot have been radically different
from that of the underlying formation. Yet, some changes
are implied by the increase in grade, the red beds, the
specialized graded sequences, and the massive and small-
scale cross-bedding. A very flat depositional interface
is implied by lack of channeling and lensing, wide
distribution of similar lithology, and small-scale choppy
cross-lamination. Massive cross-lamination, profuse
aqueous ripple-marking, plant debris, and graded sequences
prove that this interface was often covered with water
which flowed with rhythmically varying current. Truly
marine conditions are improbable because: (1) marine fossils
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have never been found, even though they are common in
the overlying Windsor, (2) typical shallow water rtarine
deposits are not present, and, (3) lithology typical of
the non-marine Strathlorne is present throughout most of
the McIsaac Point. Thus, a very flat depositional surface,
usually covered with flowing fresh or brackish water and
receiving sediment directly from river systems,is implied.
Red beds and coarsening of grade suggest climatic changes
in the basin and physiographic changes in the source areas.
The Glencoe is characterized by homogeneity. It is
transitional with the underlying McIsaac Point, and the
lithology of individual beds is not distinct frorr that of
some beds in the underlying member. The gross appearance
of this member, however, is distinctive. It was also
formed on a flat interface, but represents less variable
conditions.
A minor interval of erosion and non-deposition almost
always separates the Glencoe member from the overlying
laminated limestone member of Windsor Group subzone A.
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NORTHERN CAPE BRETON ISLAND
Horton rocks underlie part of the most northerly
portion of Cape Breton Island. Subzone A of the Windsor
in this area is not in contact with Horton rocks, so the
youngest Ainslie equivalent beds are not exposed. The
upper three rock units exposed do show similarity to the
Ainslie to the south, while the lower three correlate
approximately with the Strathlorne and Craignish formations.
The lowest unit of the upper three is the (Quartz)
Pebble Conglomerate unit which Brooks and Maehl (1955)
described in the following manner (pages 12-14):
'..the Pebble Conglomerate unit....is composed principally
of massive quartz pebble conglomerates interstratified with
sandstone. The conglomerates have a coarse, gray (occasionally
grading to red), poorly sorted, calcareous, matrix with
angular grains of the following composition: qluartz, 45;
orthoclase, 30%; plagioclase, 10"; mica, 5-100; lithic
fragments, 5%; and minor constituents including opaques,
iron oxide, and secondary carbonate, up to 5%. There is
less regrowth of the quartz than in the lower conglomerate
section and a sub-parallel orientation of elongate grains
parallel to bedding planes.
"The pebbles occur in lenses within massive, thick beds
of sandstone with the above characteristics. They are well
rounded, up to 2 inches in longest dimension, and are pre-
dominantly quartz, though lithics, feldspar, shale chips,
and other sedimentary rocks are present. The lithics are
commonly metamorphic rocks.
"The above described rocks are interbedded with at
least an equal amount of poorly sorted, angular grained,
usually micaceous, some arkosic, calcareous, fine grained
sandstones and minor siltstones. They are predominantly
gray though locally there is a substantial percentage of
red beds. Some of these are simply finer-grained equivalents
of the sandstones and conglomerates described above. These
beds are seen to lens out over a distance of tens of feet,
are much cross-bedded, and occasionally are ripple-marked.
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Some of the red siltstones contain limy concretions.
Plant fragments are present in many horizons and many can
be identified as a variety of Lepidodendron. Better
preserved specimens were identified from the upper part
of this section by Dr. W. A. Bell as Lepidendropsis corrugata,
Lepidendropsis sigillaroides, and Aneimites acadica (Dawson).
The pebble conglomerate unit is 3390 feet thick."
The present author observed in the field that the
lithologies described above form complete and incomplete
graded sequences. Massively cross-laminated, gray, massive,
coarse sandstone and pebble conglomerate form the lowest
unit. Gray, calcareous, micaceous, fine sandstones,with
medium and small scale cross-bedding and ripple-marks is
the second unit. Siltstone, sometimes red with limestone
concretions, forms the top of a complete sequence. This
graded sequence, of course, is similar to that characteristic
of the McIsaac Point member, except that it is uniformly
coarser. The correlatives of the Craignish and Strathlorne
here are also uniformly coarser than in western Cape Breton
Island.
The next unit is the Black Shale unit, described by
Brooks and Maehl (page 14) as the following:
"The pebble conglomerate section is conformably overlain
by the black shale formation, which is composed of 550
feet of gray and black fine sandstones, siltstones, and shales
with one thin bed of dark, sandy limestone. The rocks are
poorly sorted, limy, often micaceous, angular-grained and
better bedded than the rocks below them. Plant fragments
and fish scales are common......The topmost 200 feet Qf
this formation is composed of calcareous black shale."
The youngest Horton strata present are the following:
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"Faults separate the black shale formation from the
limestone conglomerate formation above it. The bottom of
the latter is composed of light green, gray, and minor
buff colored, micaceous, medium grained sandstones in thin
but uneven beds. These sandstones are cross-bedded and in
some cases contain shale chips. They are interbedded with
finer grained, dark gray, thin, even beds with calcareous
cement. Many contain plant fragments and paleoniscid fish
scales. One of the plant fossils has been identified by
Dr. W. A. Bell as Lepidendropsis corrugata. Minor calcareous,
red, fine grained sandstones are also present. There is
some decrease in grain size toward the top of this section
and several oily appearing black shales with abundant fish
scales are present. Near the top of the 290 feet of section
are found several intraformational limestone conglomerates.
The matrix of these beds is a porous, impure limestone while
the pebbles are actually limestone and sometimes show edgewise
characteristics. Some of the pebbles may be organic fragments.
These conglomerates are closely associated with knobby, silty
limestone beds. At the very top of this formation are a
series of three beds consisting of, from bottom to top
respectively, a dark gray, massive limestone, a laminated
limestone, and another edgewise conglomerate, which contained
pebbles of the underlying two beds as well as one pebble
with oolitic structure developed about tiny detrital fragments
as nuclei. The top of this section is cut off by faults."
The limestone intraformational conglomerate is a
definitive criterion of the McIsaac Point member to the
south, whereas the limestones and carbonaceous sandstones
are indistinguishable from some of those in the upper Horton
of the Margaree Valley and central Cape Breton Island areas.
The correlation of these upper three units with the
Ainslie formation to the south is necessarily only approximate
since over 50 miles separates the nearest representatives
of the two groups of strata. It is clear, though, that over
4300 feet of strata here are lithologically similar to
and occupy an analogous sequential position to the Ainslie
formation of western Cape Breton Island.
a NEW~
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MINAS BASIN AREA
The southern highland of Nova Scotia is composed of
Acadian granite and granodiorite intruded into quartzite
and slate of the Meguma Series and into minor amounts of
Devonian and Silurian rocks. Mississippian strata lap
onto this pre-Carboniferous crystalline area from the
north and mark the southern boundary of a series of
probably once-connected Carboniferous depositional basins.
Minas Basin and the surrounding lowlands are located in the
southwestern portion of one of these basins. The south-
western margin of that basin probably followed approximately
the present contact between Carboniferous and older rocks,
i.e., from Wolfville to south of Windsor to West Gore.
The older Carboniferous rocks exposed in the area com-
prise the Horton Bluff formation, the lower part of the
Horton. Eight hundred feet of grey arkose and red shale
of the Cheverie formation conformably overlie the Horton
Bluff and are themselves conformably overlain by Subzone A
of the Windsor.
W. A. Bell precisely described and named the two Horton
formations. In addition, he worked out the faunal sequence
in the Windsor Group. That sequence has since proven to be
fundamental to all stratigraphic and sedimentological in-
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vestigation of the Windsor in the Maritimes.
L. J. Weeks mapped the rocks exposed around the eastern
end of the Vinas Basin and published the results as "London-
derry and Bass River Map-Areas, Colchester and Hants Coun-
ties, Nova Scotia", G.S.C. Memoir #245, 1948. He included
one detailed section of the Cheverie, but otherwise added
little knowledge of the Horton Group.
Since the town of Hantsport is centrally located with
respect to the localities to be mentioned, geographic lo-
cations will usually be specified with respect to Hantsport.
Figure 16 shows the geology and geography of the Minas Basin.
Previous Work By Bell
When he defined the Cheverie, Bell placed the upper
contact at the base of the lowest limestone of the A Sub-
zone. The contact is exposed near the town of Cheverie and
is conformable. Although he considered the lower ccntact to
be transitional, he specifically attached more importance to
the Horton Bluff-Cheverie break than to the Cheverie-Windsor
break.
He did the field work mainly in 1912 and 1913, but the com-
plete investigation was not published until 1929 as Geologi-
cal Survey of Canada Memoir #155, "Horton-Windsor District,
N.S."
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Bell showed by rationalization of lithological, pri-
mary feature, and biological evidence, that the Cheverie
is, like the Horton Bluff, a fluvial deposit. He suggested
however, a climatic change to explain the less-weathered
feldspar and biotite, sun-cracking, channeling, abundance
of ferric iron oxide, and paucity of organic material, all
of which differentiate the Cheverie from the Horton Bluff.
The following excerpt from his work (pages 43 & 44) warrants
quotation in full because of the insight it provides into
the relationship of lithological and biological features to
climate during Cheverie time.
"The initiation of the new climatic order was inimical
to the carbonation and hydration of the constituent minerals
of the coarse granites that were exposed to weathering along
the stream divides. On the other hand, it was favourable to
the rapid disruption of this granite into its constituent
minerals and for its rapid transportation with little me-
chanical wear or separation. This would argue for periods
of low atmospheric humidity and little rainfall. Strong
oxidation and desiccation cracking of the finer material
already deposited in the lowlands would be favoured under
like conditions. On the contrary, the presence of channels
due to tumultuous current action at recurrent intervals in
the basal arkose mass, in conjunction with the presence of
soil beds at like intervals, would call for periodic pro-
nounced accessions of water flow and a sufficiently high
level of the groundwater in the river flats during the in-
tervals to favour a vegetable growth. From the study of
present-day climates, it would seem necessary to postulate
a warm, temperate, semi-arid type, in order to fulfil all
the conditions. During the dry season, extreme diurnal
changes of temperature would crumrble down the coarsely
grained granites exposed on the uplands. On these high
divides a much lower water table would perhaps favour a
vegetation pf pteridosperms. In the wet season of con-
centrated rainfall, the debris that had accumulated in this
manner on the uplands and in the headwaters of streams
would be swept tumultuously over the flood-plains of the
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lower courses, there to inundate and bury great areas that
were inhabited by brakes of lowland plants. When the waters
had subsided, the coarser material would be dropped pro-
gressively farther upstream and finer clays and silts would
be deposited downstream, again offering a favourable en-
vironment for the invasion of lowland vegetation.
"That the temperature was higher than in Horton Bluff
times seems very probable, in order to account for the
thorough oxidation commonly manifested, for the presence
of wide desiccation fissures in soil beds containing much
sandy matter, and for the low content of carbon. That true
arid conditions were lacking is evidenced by the absence of
deposits of alkaline salts, of wind-worn drift, and by the
presence of conditions still favourable for an abundant
adaptive vegetation. The presence of nodules of red cal-
cium carbonate in the soil beds of the upper part of the
formation suggests analogy with the 'kunkur' deposits of
lime common in the alluvium of the Indo-Gangetic plain,
a district subject to semi-arid climatic control. The fact
that entombed vegetation, in the loss of its carbon, has at
times derived its oxygen from the ferric hydroxide present
in the immediate neighbourhood, would speak for a higher
groundwater level in the flood-plains at those times. More-
over, larger drift fragments of plants are sometimes pre-
sent in the coarse arkose grits with the cortex largely
converted into coaladditional argument against strong
aridity. The accumulated evidence, therefore, is in favour
of a temperate semi-aridl climate with a seasonal or
periodic rainfall."
Primarily on the basis of provenance, but substantiated
by primary features, Bell established the direction of source
as southwest of the Minas Basin Area. He suggested that ac-
centuated uplift of that source was the cause of the coarsen-
ing of the Cheverie with respect to the Horton Bluff.
Bell identified the following fossils in the Cheverie:
Flora
1. Aneimites acadica (Dawson), probably present.
2. Eremopteris sp-r present.
3. Calymmatotheca of. bifida, present.
4. Megaspore, smaller than Spongites glabra, present.
More recent work by Krynine (1935, 1937, 1950) showed that
fresh arkose associated with red beds is often formed under
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a humid, alternating climate, a fact not well known at the
time of Bell's writing. The climate was probably more
humid than Bell postulated, but Krynine's work only cor-
roborates further that it was an alternating one.
Fauna
1. Estheria dawsoni (Jones), abundant.
2. Leaia s-p., close to but possibly distinct from
L. Leidyi var. salteriana (Jones).
3. Fish scales, rare.
Overlap By The Cheverie Formation
There are so many isolated examples in the Maritimes
of overlap onto pre-Carboniferous rocks by successive Car-
boniferous formations that one is probably justified in
suspecting a priori the presence of overlap anywhere along
the margins of a Carboniferous depositional basin. By the
very nature of overlap, however, radical changes in lithol-
ogy commonly take place, invalidating lithologic criteria
for correlation within the central basin; direct tracing of
strata is a good approach in such cases. Even if the beds
are too deformed for direct tracing of strata, the strati-
grapher can sometimes fall back on independently established
fossil successions or other contemporaneous deposits for use
as"reerence layers" which persist through the facies changes.
The Horton Group, however, has practically no established
fossil succession and few heretofore recognized contempo-
raneous deposits; the results of prolonged deformation and
the thick glacial drift usually make correlation by con-
tinuity impossible. As a result, it is rare indeed that
overlap within the Horton can even be approximately proven,
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regardless of how widespread it may actually be. In the
Minas Basin area, fortunately, an exception exists; it is
possible to demonstrate with some confidence that the
Cheverie overlaps onto pre-Carboniferous rocks to the south
and west of Hantsport and probably to the east as well.
Since this overlap affects to some extent the original
Cheverie and Horton Bluff definitions of Bell (1929), it is
worthwhile to discuss it in some detail.
A nearly pure quartz sandstone is exposed in the
vicinity of Hantsport, see Figure 17. Because the sand has
been of local interest as a possible source of high-silica
sand for glass-making, it will be designated here as the
Glass Sand bed. The bed is composed of sub-angular quartz
grains, minor muscovite, a minor opaque mineral which is
presumed to be magnetite, and virtually no feldspar. The
quartz grains show some frosting. When fresh, the sandstone
is white, but it weathers buff. It is massive, unusually
porous and well-sorted, and shows medium cross-lamination.
No massive cross-lamination, ripple-marks, channeling, or
fossils have been observed. The bed is commonly a fine-to-
medium sandstone in grade, but lenses of coarser grades are
present.
At outcrops 2, 3, 4, 5, 6, and probably at 7 and 8, of
Figure 17, the sandstone overlies a green, micaceous, coarse
siltstone and fine sandstone which is profusely ripple-marked
and contains plant detritus. The ripple-marks are of aqueous
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origin, both current and oscillation, and show widely vary-
ing orientations and amplitudes. According to Hanshaw (1953,
page 14) similar green layers are interbedded with quartz
sandstone at outcrop 4 and are interbedded and overlie the
quartz sandstone at outcrop 2. The term Glass Sand bed is
broadened to include interbeds of other lithologies. Nowhere
in the Hantsport area has the bed been observed to exceed
50 feet in thickness. Usually it is much less; the maximum
observed thickness of the pure quartz sandstone without in-
terbeds is 23 feet.
At outcrop 6, the Glass Sand bed and underlying green
beds rest directly on flat-lying, black, fissile shale of
the Horton Bluff. No other contacts have been observed,
but, as Figure 17 shows, the Glass Sand bed occupies a con-
cordant position between rocks designated by Bell (1929) as
Horton Bluff and as Cheverie.
Two things are evident from the exposures of the Glass
Sand bed in the vicinity of Hantsport. First, there is a
continuous 1, thin stratum of distinct lithology within the
Horton. Secondly, this stratum lies stratigraphically at
the contact between the Cheverie and Horton Bluff formations,
1.
The bed thickens and thins and, possibly, even is missing in
some places, as indicated by Goudge (1950). It is, however,
continuous in a broad sense.
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About nine miles south of Hantsport, in the headwaters
of Gormley and Fall brooks, a few hundred feet of Horton
strata rest unconformably on pre-Carboniferous granite and
quartzite. This locality is designated "Contact Area #2"
on Figure 16. The Horton rocks dip gently off the pre-
Carboniferous highlands into the Windsor Basin. Bell (page
12) maintaineithat a fault of considerable displacement
separates the Windsor and Horton along the margin of the
basin. Evidence will be presented shortly suggesting that
there is not necessarily much, if any, section missing due
to faulting.
In both Gormley and Fall brooks, a pure quartz sand-
stone is exposed which is lithologically identical to the
Glass Sand bed in the Hantsport area. In both brooks the
sandstone lies not more than 75 feet stratigraphically
above the exposed unconformity between the Horton Group
and the pre-Carboniferous.
Other rocks exposed above the pure quartz sandstone
are fine quartz conglomerate with a red iron oxide matrix,
coarse arkose sandstone, and minor black and grey siltstone
and sandstone. The presence of arkose, as well as other
coarse beds, alone suggests that these strata are not con-
tinuous with the Horton Bluff formation exposed around
Hantsport (Bell's Middle and Upper members of the Horton
Bluff formation). They must either be Cheverie, or be
lOa
older than the Horton Bluff of the Hantsport area. Bell
decided on the latter possibility and designated them
"Basal member, Horton Bluff formation". We are going to
develop the other possibility, that these thin Horton
elastics represent Cheverie overlap onto pre-Carboniferous
rocks.
First of all, it is unlikely that there is more than
one Glass Sand bed in the Horton. Only one has been found
so far. The rock is so distinctive lithologically that
additional beds, if exposed, would hardly go unnoticed.
Pure quartz sandstone is very rare in all the Carboniferous
of the Maritimes. Another point is that the known stratum
corresponds to the break between the Horton Bluffs and
Cheverie formations, a break which Bell considers the
result of significant tectonic and climatic changes
(page 45). It seems plausible that an uncommon lithology
should be formed at a time of major changes. Conversely,
it seems generally implausible that an uncommon lithology
should be formed from the same 'source in the midst of
a succession of homogeneous strata.
If the pure quartz sandstone is limited to one stratum,
the Glass Sand bed, there are three possible relations be-
tween the Horton rocks of known stratigraphic position in
the Hantsport area and those nine miles south lying uncon-
formably on pre-Carboniferous rocks. Figure 18 illustrates
107
POSSIBLE STRATIGRAPHIC INTERPRETATIONS OF THE
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the possibilities. In Cese A, time transgression toward
the margin of the basin, the 31ass Sand bed is presumed
to have beor deposited first in the cqnter of the basin
and progressively later towards the margin. The three
hundred feet or so of strata to the south lying between
the Glass Sand bed and the Windsor would be equivalent to
some upper part of the type section of the Cheverie in
the Hantsport-Cheverie area. This would be overlap of the
Cheverie formation onto pre-Carboniferous rocks. Assuming
that the marginal basin section includes no greater time-
breaks than the type section, and neglecting entirely any
strata missing because of Bell's fault, time transgression
corresponding to 500' of the Cheverie type section is the
maximum possible.
Another possibility is that the Glass Sand bed was
deposited contemporaneously everywhere, as is illustrated
in Case B of Figure 18. Here again the Gormley and Fall
Brook beds represent Cheverie overlap onto pre-Carboniferous
rocks. The 500 feet difference in thickness between these
strata and those of the Cheverie type section may be ex-
plained by Bell's fault and/or an erosional break associ-
ated with the strata along the margins.
The third possibility is that the Glass Sand Bed was
deposited earlier at the margin than at the center of the
basin, as is illustrated in part C of Figure 18. Here the
Glass Sand bed along the margin would be contemporaneous
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with upper Horton Bluff strata around Hantsport - a facies
change along the depositional interface from Horton Bluff
lithology in the central basin to Glass Sand lithology
along the margin. Such a relationship would still repre-
sent Cheverie overlap onto pre-Carboniferous rocks, but
the time relations would be reversed from the previous two
cases as the entire Cheverie formation would be time trans-
gressive towards the center of the basin. If such were
actually the case, a thinning of the Cheverie towards the
center of the basin would be expected, but, at Tennycape,
further out in the basin, 2500 feet minimum of Cheverie is
present. Furthermore, the hypothetical section missing
due to Bell's fault would be well in excess of 500 feet.
The possibility of time transgression towards the basin
center is considered remote by the present author.
So far, it has been shown that no matter what time
relationship the Glass Sand bed may have, Cheverie overlap
onto pre-Carboniferous exists to the south of Hantsport.
Secondly, the Glass Sand bed is either a contemporaneous
deposit or time-transgressive marginwards no more than
500 feet stratigraphically. A consideration of the mode
of formation suggests that the stratum is probably a con-
temporaneous deposit.
The fact that the bed is composed of over 98 percent
sub-angular quartz particles suggests that it may well be
a first-cycle deposit derived from a quartzose, crystalline
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source. Both Acadian granitic rock and Goldenville quart-
zite of the Meguma Series underlie extensive areas to the
south and southwest, the direction of source for the Horton
established by Bell (1929, pages 36, 42). Hanshaw (1953)
reported that no undulatory extinction is present in the
quartz grains of the Glass Sand bed, a fact favoring the
igneous rock as a source, but more, careful, petrographic
study is needed before the provenance may be exactly de-
termined.
Wind transportation at some stage in the history of
the components of the Glass Sand bed is implied by the
frosted grains, excellent sorting, and extremely simple
mineralogy. The lack of aeolian cross-bedding and ripple-
mark, the thin, persistent shape, and the concordant con-
tacts with overlying and underlying green beds, however,
preclude the possibility of wind deposition. Very high
porosity, muscovite flakes along bedding planes, and
medium-scale cross-lamination restrict the environment of
deposition to one of moderately turbulent flowing water.
Micaceous, green, ripple-marked siltstond and fine sand-
stone associated with the pure quartz sandstone, as well
as the absence of pebble conglomerate, lensing, and channel-
ing, suggest a wide river flowing through a land of low re-
lief. Marine conditions are excluded by: (1) buried soil
profiles and other definitive criteria of non-marine de-
position in both the overlying and underlying formations,
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(2) the absence of marine fossils, and, (3) the absence of
beach gravel, marine mud, limestone, or rocks normally ex-
pected to accompany marine invasion and regression.
The environment of deposition is thus regarded as
similar to that previously envisioned for sandstones of the
underlying Horton Bluff, but with a distinctly different
kind of sand blown out into the basin from the crystalline
source.
That the sand was not reworked much by the water is
indicated by the frosting of the grains. Bond (1954, page
191) showed by recent sedimentation studies in Africa that
frosted surface texture can be wholly removed by less than
40 miles of water transportation.
Aeolian transportation and fluvial deposition is a
rather specialized mode of formation; it seems quite un-
likely that the resulting deposit could time transgress
marginward significantly and still produce a single, thin
stratum. Consequently, the Glass Sand bed is considered to
represent an approximately contemporaneous deposit.
Examination of other exposures of the pre-Carboniferous
-- Horton contact to the west and to the east of Hantsport
also suggests that the Cheverie overlaps onto pre-Carboni-
ferous rocks. About seven miles directly west of Hantsport,
an angular unconformity between the Horton and the Silurian
Kentville formation is well exposed in Harding-Angus brook.
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One half mile further west, in Duncanson brook, the Horton
lies unconformably above Halifax slate of the Meguma Series.
"Contact Area #1" on Figure 16 represents these two brooks.
A very coarse, excellently sorted, sandstone and very
fine conglomerate, locally called "grit", is exposed in both
brooks. It is composed almost entirely of sub-rounded quartz
fragments. About forty feet of red and gray quartzose sand-
stone underlie the grit. The bottom few feet of Horton is
an unsorted aggregation of angular slate and quartz fragments
cemented by weathered slate. Dark grey, carbonaceous medium
sandstone and siltstone, and kaolinitic, quartzose coarse
sandstone occur higher in the section. The lowest 100 feet
of Horton strata in these two brooks strongly resembles the
rocks above the Glass Sand bed at Gormley and Fall brooks.
Twenty miles to the east of Hantsport, in the vicinity
of West Gore, thin Horton strata rest unconformably on rocks
of the Meguma Series. An excellent exposure of the contact
is present in Murdock - Glen brook, a northwestward flowing
tributary of the Kennetcook River. The location is shown as
"Contact Area #3" on Figure 16. The top bed of the Horton,
exposed just beneath oolitic limestone and gypsum of the
Windsor, is a quartzose grit identical with that present in
the other contact areas.
In summary, Cheverie fonnation overlap has been well
established to the south of Hantsport, at Gormley and Fall
brooks. Similar overlap is probable to the west of Hantsport
113
at Angus-Harding and Duncanson brooks and to the east in
the vicinity of West Gore. Cheverie overlap probably was
present at one time along the entire margin of the Carbo-
niferous depositional basins of the Minas Basin area.
Significance to Horton Stratigraphy of Cheverie Formation
Overlap.
In his description of the Horton Group in the Minas
Basin area, Bell did not regard the thin beds along the
margin of the basin as Cheverie overlap. Instead, he con-
sidered them to be the oldest Horton strata present and
described them (page 31) under the title "Horton Bluff For-
mation, Basal Member". He specifically cited the contacts
exposed in Duncanson, Angus-Harding, Gormley and Fall brooks
as representative of the base of the Horton Bluff formation.
It has just been demonstrated that the latter two localities
represent Cheverie overlap and that the first two quite
probably do. Bell's thorough description of his "Basal
Member, Horton Bluff formation" leaves no doubt that these
are the same marginal basin beds discussed in regard to the
Glass Sand bed.
In the light of this heretofore unrecognized overlap,
it is necessary to suggest a revision of the correlation
proposed by Bell. First, Bell's Basal Member, Horton Bluff
is now correlated with the Glass Sand bed and its associated
strata. Secondly, no definitely established lower contact
of the Horton Bluff is exposed in the Minas Basin area. This
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second fact is responsible for the statement made in Chapter
3 that the correlative of the Craignish formation of western
Cape Breton is not exposed in this area. Presumably it is
present in the subsurface of the central basin and has been
overlapped by the Cheverie, and possibly also by the Horton
Bluff formation.
The Glass Sand bed so far has been relegated to the base
of the Cheverie without comment. The bed could be designated
either Horton Bluff or Cheverie because it lies between rocks
of those two formations and because Bell did not specify the
contact precisely, but the fact that it overlaps onto pre-
Carboniferous rocks and has an uncommon mode of formation
suggests that it belongs to a period of events which produced
the Cheverie formation rather than the Horton Bluff. It is
interesting to note that the Lower Devonian Oriskany sand-
stone, a stratum that the Glass Sand bed resembles strongly
in appearance, corresponds to a small hiatus (Stow, 1938,
pages 554-5).
Cheverie Formation Section in the Hantsport-Cheverie Area
A continuous section of the Cheverie with exposed con-
tacts is not present in the type area. It is possible, how-
ever, to reconstruct an approximate section from two partial
sections, the Blue Beach section and the Cheverie Shore
section.
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Blue Beach Section
Cheverie beds are exposed for a mile and one quarter
along the west shore of the Avon River from Blue Beach
south to the mouth of Hurd Creek. The youngest beds are
in fault contact with the Horton Bluff formation and the
bottom of the section is covered, so the exact stratigraphic
position of these Cheverie beds can not be determined di-
rectly. The areal outcrop pattern of the Horton in the
vicinity of Hantsport suggests, however, that these Blue
Beach Cheverie beds are very near the base of that for-
mation (see Figure 17). The following section, measured by
the present author, is in descending order.
1. Sandstone, green to gray micaceous, finely
laminated, not calcareous. Contains much
biotite, muscovite, quartz and minor feld-
spar. Has medium cross-bedding and small
scale choppy cross-bedding. At contact with
underlying bed is poorly preserved
Lepidodendropsis drift flora *.................0l'
2. Fine to medium conglomerate, composed of
angular, poorly sorted fragments of quartz,
feldspar, quartzite, and slate, in matrix
of green and gray sand of same composition
plus biotite. Conglomerate shows gradation
from coarser at base to finer at top, as
does overlying sandstone.......................11'
3. Shale, red with thin green layer at top,
probably representing soil profile..O......... 1'
4. Sandstone, green, grading into black shale and
silt. Shale and silt carry well preserved
ostracods and poorly preserved drift flora.....20'
5. Shale, red...*......................*...*...... 31
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6. Very coarse sandstone, arkosic composition
like 2., but containing more biotite and
chlorite. Massive cross-bedding shows
coarse to fine gradation like bed 2............ l'
7. Shale, 4...................}
8. Like 6.....................41
9. Shale, e...................0
10. Like 6. with angular fresh feldspar fragments
up to "
11. Shale, red and mottled red and green Shale is
poorly bedded and friable. Fine green and
red, well sorted sandstone like 1. make up
about 15% of this bed..........................53'
12. Like 6..5................................. S
13. Shale, red with green streaks. Thin bands
of sandstone like 6............................10'
14. Like 6......................................... 5
15. Shale, red with greentop...................... 31
16* Like 6......... .. ......... .......... . 35'
17.Co e e . . . . . . . . . . . . . . . . . . . .
Total exposed 182f
Lithologic correlation with the McIsaac Point member of
the Ainslie is suggested by the massive and the small-scale
choppy cross-lamination, complete and incomplete graded se-
quences, red siltstones, rapid variations in lithology, and
increase in grade compared to underlying Horton Bluff strata.
Cheverie Section Exposed along Cheverie Shore
The basal limestone of Windsor subzone A conformably
overlies a green sandstone of tihe Cheverie on the east shore
of the Avon River near the town of Cheverie. About 600 feet
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of the formation is exposed southward along the shore. Bell
(page 40) described these beds as:
"The uppermost strata of the formation as exposed along
the Cheverie shore are dominantly purple-red to chocolate
argillo-arenaceous shales with occasional thin zones of green-
ish black micaceous arenaceous shale or of slate-grey argil-
laceous Estheria-bearing shales. The dark shales yield a
few pl.nt remains and a limited fauna. The chocolate argillo-
arenaceous shales are most commonly non-laminated, weathered
in a hackly manner, and in many cases contain concretionary
modules of reddish limestone (corrstone or kunkur)."
He also stated that the lower 100 feet or more may cor-
relate with the top of the Blue Beach section. The top 100
feet of these strata resemble the Glencoe member of the Ain-
slie formation of western Cape Breton Island; the top sand-
stone is indistinguishable from that of the S.W. Mabou River.
The presence of grey shale make the intermediate beds indeter-
minant with respect to the Cape Breton section.
A generalized section of the Cheverie formation in the
type area is presented below:
1. Sandstone, green, calcareous, conformably
underlying limestone.........................20'
2. Shale. Mostly red and red-brown, some
grey. Limestone concretions. Top 5001
of Cheverie Shore section...................500'
3. Fine conglomerate, sandstone, and shale.
Green to buff arkose sandstone and con-
glomerate, red poorly-bedded shale,
minor black daale in graded sequences.
Blue Beach Section..........................200'
4. Covered Section............................. 501
5. Glass Sand Bed. Pure quartz fine sand-
stone with green, micaceous ripple-marked
siltstone and fine sandstone................ 30'
118
6. Conformable and transitional (?) con-
tact with Horton Bluff formation.............
APPROXIMATE TOTAL 800'
The lower part of the section shows many similarities
to the McIsaac Point member of the Ainslie formation, whereas
the very top of the section strongly resembles the Glencoe
member. The intermediate strata are not necessarily charac-
teristic of one member to the exclusion of the other.
Cheverie Formation in the Deeper Basin
One detailed section of the Cheverie exposed away from
the margin of the basin has been published, and another par-
tial section, obtained from a drill hole, has been made
available to the author. An approximate picture of the
thickness and lithology of the deeper basin Cheverie can
be obtained from this information.
Tennycape Section
The only locality where the contact between the Cheverie
and the Horton Bluff seems to have been located with any pre-
cision is in the bed of the Tennycape River tidal estuary on
the south shore of the Minas basin directly across from
Economy Point. This is about 20 miles northeast of Hants-
port. Weeks (1948, page 16) presented the measured section
in detail. The following, in descending order, is a con-
densed and interpreted version of the published section.
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WINDSOR GROUP
MACUMBER FORMATION
1. Limestone in conformable contact with
underlying rocks.
HORTON GROUP
CHEVERIE FORMATION
1. Sandstone, fine-grained, reddish to grey,
well-laminated ............................
2. Sandstone, arenaceous shale, and shale.
Sandstone is grey and ripple-marked.
Sandy shale is grey. Shale is brownish,
very poorly bedded and friable (mudstone).
Over 506 of the section is covered..........1500'
3. Sandstone, arenaceous shale, and shale.
Mostly red and grey, massive, fine to
coarse sandstone with only rare pebbles.
Minor grey sandy shale and grey shale....... 475'
4. Fault, section probably lost................
5. Shale, black and grey. About 40% of
section is concealed........................ 425'
6. Sandstone, coarse, grey to pink, with
narrow bands of conglomerate with 5mm.
pebbles. Some feldspar grains.............. 11'
7. Shale, black and some grey.................. 137'
Some covered section.
8. Sandstone, arkosic, fine, with thin beds
of conglomerate .......................... . 13'
9. Shale, black with some grey................. 9'
10. Sandstone, arkose, grey ripple-marked....... 6'
11. Shale, black with some grey................. 233'
Some covered section.
12. Covered............................ o.... ... 871
13. Sandstone, arkosic, light buff to pink......
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14. Shale, grey..... .. ..... . ...... . 15t
15. Sandstone, arkosic, light buff to pink.... 35'
16. Shale,b ak .. ..... ..... ... 13'
17. Coarse to very coarse sandstone contains
quartz and orthoclase..................... 18'
Approximate Minimum Thickness 2500'
HORTON BLUFF F0RMlATION..............0.................
This work by Weeks establishes definitely that the
Cheverie thickens several fold between Hahtsport and Tenny-
cape. The arkoic sandstones (item 6-17) may be correlative
with the Blue Beach section. Assuming the covered areas in
item 2 to be mostly shale, items 1 and 2 may correspond with
the Cheverie Shore section. Items 3, 4, and 5 do not, how-
ever, readily correlate with the reconstructed Hantsport-
Cheverie area. The Glass Sand bed appears to have pinched-
out between Hantsport and Tennycape.
Kennetcook Section
Prof. M. F. Bancroft kindly supplied the author with
the log of a well drilled near the town of Kennetcook, Hants
County. Kennetcook is 25 miles east of Hantsport and five
miles north of the West Gore contact area. The following
section is condensed and interpreted from that log. No.
correction has been made for variations from horizontal atti-
tude of the strata. The Windsor subdivisions are those in-
troduced by Weeks (1948).
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WINDSOR GROUP
TENNYCAPE FORMATION
1. No upper contact observed. Drilling began
in this formation.
2. Shale, arenaceous shale, sandstone, en-
tirely red and containing minor angular
pebbles.... ...... * ..... ..................... 180'
3. Red shale and minor brown sandstone............ 30'
4. Coarse arkosic sandstone, entirely red.,....... 621
5. Siltstone, shale, and sandstone, mostly
grey, some mottled, and minor red.
Occasional angular pebbles..................... 73'
6. Shale, mottled grey and red.................... 312'
7. Shale, mostly grey, calcareous
Contains coal-like fragments................... 38'
8. Shale, grey.................................. 45'
9. Shale, arenaceous shale, fine sandstone,
entirely red.............................. 2601
10. Shale, arenaceous shale, fine and coarse
sandstone, red and grey, and with some
salt incrustations............................ 211'
1211 total
LOWER SULFATE BED
1. Grey calcareous sandstone with salt
incrustations.....................9999.0.. 0
2. Grey calcareous sandstone, some an-
hydrite and salt 9 ............................
3. White to buff salt and anhydrite with
black colitic limestone fragments**...........
4. White to buff salt with some anhydrite........
5. White to buff salt with grey shale............
6. White to buff salt with anhydrite.............
88'
18'
16'
46'
6'
52'
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LOWER SULFATE BED (continued)
7. White to buff anhydrite, slightly cal-
careous.................................... 144'
8. White to buff anhydrite, caleareous........ 179'
9. Limestone, white toblack.................. 11'
10. White to buff anhydrite and limestone...... 12'
72T total
PEMBROKE FORMATION (Absent ?)
MACUMBER FORMATION (?)
1. Limestone, dullgrey....................... 25'
HORTON GROUP
CHEVERIE FORMATION
1. Sandstone, fine, brown, calcareous......... 26'
2. Arenaceous shale, maroon-red, calcareous
and grey sandstone......................... 341
3. Sandstone, brown calcareous................ 71
4. Like 2. .. ........... .. ... 71
5. Siltstone, chocolate, calcareous........... 42'
6. Siltstone, red and grey, calcareous........ 10'
7. Sandstone, brown, calcareous...*.......... 11'
8. Siltstone, chocolate, brown, and grey...... 118'
9. Siltstone, brown, grey, calcareous with
small pebbles up to 1/8th inch........... 64'
10. Siltstone, grey, calcareous, containing
some anydrite........................ 20'
11. Siltstone, grey, with minor mottled shale.. 56'
12. Sandstone, grey-brown, calcareous with
lenses of limestone intraformational
conglomerate up to 15" thick............... 27'
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CHEVERIE FORMATION (continued)
13. Shale, mottled red and green.................. 12'
14. Siltstone, grey, with lenses of limestone
intraformational conglomerate up to 15"
thick......................................... 731
15. Shale, mottled red and grey, with thin
lenses of limestone intraformational
conglomerate...... ......................... 91'
16. Sandstone and shale, grey, micaceous,......... 91'
Weeks (1948, page 24) estimated the thickness to the
north of the Lower Sulfate Bed to be about 100 feet. It
appears, then, that the thickness of the Kennetcook rocks
is exaggerated at least four-fold due to dip.
Items 12, 14 and 15 include thin lenses of limestone
intraformational conglomerate. M. F. Bancroftl says these
lenses are lithologically identical to lenses exposed at
the surface in the Minas Basin Area. The present author
has seen these surface specimens, and they are identical
with some of the limestone intraformational conglomerate
characteristic of the Ainslie formation of Cape Breton
Island. Because the 757 feet of Cheverie drill core
probably only represents about 200 feet of section, the
limestone intraformational conglomerates definitely are
near the top of the Cheverie. Weeks (1948) did not report
P
Personal communication
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any limestone intraformational conglomerate at Tennycape,
but the equivalent position is not well exposed there.
To summarize, a generalized section of the central
basin Cheverie is represented by the Tennycape section
with the added stipulation that item 2 may contain thin
lenses of limestone intraformational conglomerate.
Summary of Minas Basin Area
The Horton stratigraphy of the area is illustrated in
Figure 19. The Cheverie overlaps the Horton Bluff, thins,
and becomes somewhat coarser towards the basin margin. The
Horton Bluff shows no appreciable coarsening, may or may not
thin marginward, and probably overlaps a correlative of the
Craignish formation of western Cape Breton Island. The
Glass Sand bed apparently pinches out towards the basin
center and probably represents less and less lost record
as it thins. It is clear that all parts of the basin were
connected.
The change from Horton Bluff sedimentation to Cheverie
sedimentation corresponds to a significant accentuation of
the crystalline positive area to the south and southwest.
It was accompanied by a change from temperate rainy climate
to a somewhat warmer one, with wet and dry seasons. The
fact that the lithologic differences between the two for-
mations are quite probably the result of regional climatic
I
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and tectonic changes strongly suggests that the two for-
mations correspond to distinct periods of time in geologic
history. The strong probability that the Glass Sand bed,
which separates the two lithologies, represents an approxi-
mately contemporaneous deposit associated with the chang-
ing conditions of sedimentation is further evidence that
the Cheverie and Horton Bluff formations do not constitute
a facies change.
The Cheverie shows many lithologic similarities to the
Ainslie formation of western Cape Breton Island. It also
occupies an analogous position in the Horton sequence, lying
above entirely non-red, fine fluvio-lacustrine strata, and
succeeded upwards by the A subzone. As will be shown at the
end of this chapter, the Cheverie probably is the equivalent
of most of the Ainslie.
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THE CAPE GEORGE-ANTIGONISH AREA
The Cape George-Antigonish area, a rugged prominence
jutting north into the Northumberland Strait, presents some
of the most interesting Carboniferous geology in Nova Scotia,-
Angular unconformity and transgressive overlap; Horton and
Windsor vulcanism; normal, shoreline, and terrestrial facies
of the Windsor -- all in an area less than 20 miles square.
In order to investigate Mississippian stratigraphy in the
area this author has had to combine unpublished M.I.T.
thesis information with the only systematic geologic mapping
by a federal or provincial agency (Fletcher, 1887, map and
report) with information contained in Sage's (1953) report,
and with information gathered by the present author and his
assistants at times during the summers of 1953 and 1954. He
has compiled from these data a Generalized Mapi of the Carbo-
niferous Geology of the Cape George-Antigonish area. The
detailed map is included in the Reference Volume of this
report. A smaller, diagramatic version is reproduced in
Figure 20.
1
Such a map, although useful in investigating Mississippian
stratigraphy, is by no means an accurate areal geological
map like those prepared by the Geological Survey of Canada.
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FIGURE 20 - Generalized
geology of Cape George
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This area has had such a complex Mississippian history
that continuous surface exposures and excellent subsurface
control would be required for a completely authoritative ex-
position of that history. Since the following reconstruction
must necessarily be based on scattered sections and imperfect
structural control, it is undoubtedly oversimplified and oc-
casionally widely in error. Nevertheless, the general pic-
ture of facies change and overlap along an active margin of
a basin is quite probably correct and will be of great use in
relating mprginal basin deposits with their central basin
equivalents.
Formations Mapped
Cape George is the northeastern terminus of a large
area of pre-Carboniferous igneous and metamorphic rocks known
as the Antigonish-Pictou Highlends, a geographical relation-
ship probably quite similar to that which existed at times
during the Carboniferous. Ordovician, Silurian, and Lower
Devonian fossils have been found in the metasedimentary
rocks, and a wide variety of acid intrusive rocks, as well
as both acid and basic volcanic rocks, have been reported.
Rocks of the pre-Carboniferous are lithologically distinctive
and easily recognized as phenoclasts in the Carboniferous
conglomerates. A prominent angular unconformity clearly
separates the pre-Carboniferous rocks from all younger rocks.
Coarse clastics of the lower Horton Ogden Brook for-
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mation unconformably overlie the pre-Carboniferous rocks just
west of Crystal Cliffs and dip uniformly to the southwest in
practically continuous exposures along Ogden Brook. The sec-
tion is overlain by the South Lake Creek formation. These
strata show lithologic similarity to those of the Skye River
member of the Craignish formation. They are dissimilar to
younger ,arboniferous conglomerates of Cape Coorge.
The South Lake Creek is transitionlI with the underlying
Ogder Brook, and 13 separated from the overlying Right's River
format.rv by a rmarked angular unconformity in most places, but
at one locality the contact probably is transitional. The
South Lake Creek formation is divided into three successive,
conformable members, which are, in ascending order: Fairmont
member, Big Marsh member, and Graham Brook member. The Big
Marsh is lithologically similar to the Strathlorne formation.
The Fairmont possibly is related to the McLeod member of the
Craignish,ard the Graham Brook lithologically resembles the
McIsaac Point member of the Ainslie and is approximately cor-
related with some part of that member.
The Right's River formation is a red sharpstone con-
glomerate, completely distinct from any rock in the S. W. Mabou
River type section. It overlies the Graham Brook conformably-
to-unconformably, overlies the Big Marsh unconformably, and
overlaps onto pre-Carboniferous rocks. It is overlain by the
laminated limestone of subzone A. Similar conglomerate, con-
tinuous with conglomerate of the Right's River, but not over-
L
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lain by the laminated limestone, may not be mapped as Right's
River formation. Since the Right's River occupies an analo-
gous position in the Horton sequence, it is correlated with
some part of the Ainslie also. The Right's River and Graham
Brook are probably contemporaneous in part.
Subzone A of the Windsor Group undergoes a facies change
from the normal limestone, gypsum, and siltstone assemblage
present throughout Nova Scotia into red, argillaceous algal
limestone and other typical shore-line deposits and red
sharpstone conglomerate. The normal sequence, loosely called
central basin facies, is easily mapped as a unit. The ap-
proximately equivalent shore-line facies, loosely called
marginal basin facies, is mapped as the Wilkie Brook for-
mation. The lowest sharpstone conglomerate beds of this for-
mation may be equivalent to the highest of the Right's River,
but practically all of the Wilkie Brook shown on the map is
probably equivalent to Subzone A of the Windsor Group.
No representatives of Windsor subzones B, C, or D have
been recognized within the map area. These subzones are well
developed in the Antigonish basin to the southeast. A thin
sequence of limestone and siltstone, named the Ardness for-
mation by Williams (1914), is present in the extreme western
part of the map area. The basal limestone member carries
1
Weeks (1954) used the terms marginal basin beds and central
basin beds with respect to the Windsor Group.
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Windsor subzone E fossils and overlies conformably the
ripple-marked, green to brown, siltstone of the top of
the McAras Brook formation, also named by Williams. There
is complete vertical gradation downward from the siltstone
into red sandstone and, finally, into red sharpstone con-
glomerate interbedded with basalt flows. The McAras Brook
is about 1000 feet thick and rests unconformably on pre-
Carboniferous rocks. The section appears to represent a
completely gradual decrease in grain size ending in a marine
invasion during subzone E time. Because it is only 1000
feet thick and appears to represent continuous deposition,
the entire McAras Brook formation probably is of upper
Windsor age.
Williams' Lismore formation overlies and is transitional
with the Ardness formation, probably of Canso Age. The three
formations named by Williams: McAras Brook, Ardness, and Lis-
more, constitute the eastern extremity of the Pictou basin
of Carboniferous rocks.
The youngest Paleozoic rocks in the map-area have been
designated Cribbean Head formation by the present author.
W. A. Belli considers the contained plant fossils to probably
be of Riversdale (Pennsylvanian) age and definitely not older
than Canso. These rocks are practically flat-lying and over-
1
Personal Communication
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lap onto pre-Carboniferous rocks one mile south of Cribbean
Head. They appear also to overlap onto the Ogden Brook to
the west, and possibly also onto the Fairmont member of the
South Lake Creek in the vicinity of the mouth of South Lake.
The remainder of this discussion of the Cape George-
Antigonish area will be mostly confined to description of
those strata which are correlated with parts of the Ainslie,-
and to description of subzone A and its variations.
Graham Brook Member of South Lake Creek Formation
This unit is composed of red and non-red sandstone,
roundstone conglomerate, siltstone, and minor shale. It
conformably overlies the Big Marsh member and is overlain,
usually unconformably, by the Right's River formation. As a
mappable unit, the Graham Brook probably is valid only with-
in the present map-area.
Strata of this member are well-exposed along the coast
from about 2000 feet south of the mouth of Graham Brook to
about 1200 feet north of the mouth of Wilkie Brook. At both
extremities the Graham Brook is unconformably overlain by
the Wilkie Brook formation. The contact with the underlying
Big Marsh member is not exposed, but it probably occurs some-
where between the coast and outcrops of black, fissile shale
one-quarter mile inland which are shown as "Coal Pits" by
Fletcher (1887). A porphyritic rhyolite flow and overlying
tuff are exposed at the mouth of Graham Brook. Fletcher's
map shows an occurrence of igneous rock a short distance in-
land from the mouth of Wilkie Brook which, presumably, is the
same flow along strike. The tuff contains poorly-preserved
flora. About 500 feet of fine-to-coarse grey sandstone and
roundstone conglomerate, and thin beds of grey siltstone,
directly overlie the flow at Graham Brook. At least five
complete and incomplete repetitions of the following graded
sequence are present; the sequence is in descending order and
the subdivisions are usually transitional.
1. Siltstone, grey, thinly bedded.
2. Medium-to-coarse sandstone, thinly bedded and
micaceous near top. At base, is massively
cross-bedded and contains lenses of 3.
3. Roundstone conglomerate, composed of mostly
rhyolite porphyry phenoclasts in buff, and
matrix. Angular chips of grey siltstone
common near base.
North of the mouth of Wilkie Brook, about 600 feet of
Graham Brook strata are exposed below the angular unconformity
with the Wilkie Brook. These beds may be a little younger,
i.e., higher in the section, than those exposed south of the
mouth of Graham Brook. At least nine graded sequences, both
partial and complete, comprise the section here. The se-
quences are similar to those described, except that they are
a little thinner and the grey biltstone has been completely
replaced by red, fine siltstone. The red siltstone usually
has a green, weathered, top indicating periodic sub-aerial
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exposure.
A mile and a half inland from the Graham Brook ex-
posures along the coast is a thick mass of rhyolite por-
phyry. It is overlapped by the Wilkie Brook formation
from the east; and its northwestern side is terminated by
a major fault that probably has a Mississippian history.
This rhyolite mass quite probably is the source of both
the flow and conglomerate pebbles of the Graham Brook mem-
ber because of lithologic similarity and proximity, and
because no other acid extrusive rocks are known in the
Carboniferous of the Cape George-Antigonish area.
The lower contact of the Graham Brook is exposed in
the narrow, high-walled bed of the north branch of South
Lake Creek; about 1100 feet are exposed downstream from
the bridge on the Big Marsh-Lakevale road. This bridge
is three miles northeast of the Big Marsh School. The con-
tact between the two members is transitional and a peculiar,
yellow-green, fine sandstone represents the intermediate
lithology. Graded sequences, almost identical with those
south of the mouth of Graham Brook, comprise the entire
1100 feet. This interior section probably includes beds
equivalent to some of the strata present along the coast,
as well as the lowest Graham Brook beds waich are not ex-
posed along the coast.
Probably the youngest strata of this member are ex-
posed in the vicinity of Arsenault's sandstone quarry and
1 NIPP,
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monument shop, about one and one-quarter miles north of the
hamlet of North Grant on the Antigonish-Maryvale road. Mas-
sive, light brown and buff, medium sandstone, quite similar
to that of the McIsaac Point member of the S. W. Mabou River,
is intermittently quarried along the banks of the Right's
River there. Just south of the quarry, an eastward-flowing
tributary of the river exposes strata which include represen-
tatives of both the Graham Brook member and of the overlying
Right's River formation. No significant change in attitude
could be detected, nor could a definite point of lithologic
change be selected. Further southdownstream on the Right's
River, similar conditions prevail. The upper contact of the
Graham Brook seems to be transitional in this area. These
Graham Brook strata here, which are conformable with the over-
lying rocks, probably are younger than those previously dis-
cussed which lie beneath a marked angular unconformity.
The Graham Brook shows some lithologic similarity to
the Mclsaac Point member of the Ainslie. Graded sequences,
red siltstone, rapid variation in lithology, general coarsen-
ing with respect to the underlying Strathlorne-type lithology,
and the strong resemblance of the Arsenault quarry sandstone
to typical sandstone of the S. W. Mabou River McIsaac Point
member: all suggest the two rock units are related. The most
striking differences are that the Graham Brook is uniformly
coarser, is not calcareous, and implies deposition on a some-
what more irregular interface than was the McIsaac Point.
These same features characteristically differentiate the other
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Horton rocks on Cape George from their equivalents in western
Cape Breton Island, and help to establish that Cape George
was a marginal basin area. The Graham Brook very probably
is a near-source representative of the McIsaac Point de-
positional environment.
Right's River Formation
Both the A subzone and the Right's River formation over-
lap onto older rocks and hence are conveniently treated to-
gether. Occasional evidence of minor erosion, and the usually
sharp lithologic chaige, show that a small disconformity
usually separates the two units.
These two units are best studied by examination of in-
dividual sections and of areal distribution of formations.
A correlation chart of the Right's River and subzone A in the
Cape George-Antigonish area is presented in Figure 21. All
localities mentioned and the generalized geology are shown on
Figure 20. Dip-strikes, topography, and culture are shown on
a larger version of the map in the Reference Volume. The
following is a rather detailed consideration of the Right's
River; a summary is on page 150.
Overlap of the Right's River formation, accompanied by
extreme change in thickness, is well illustrated in three
closely spaced sections: the Brierly Brook section, the
Right's River section, and the Quarry section. These three
sections constitute the type section of the Right's River for-
mation.
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FIGURE 21 - Correlation of Right's
River formation and Windsor
Subzone "A" in the Cape George area
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Brierly Brook Section
The basal Windsor laminated limestone is excellently
exposed as it dips off the south slope of the pre-Carboni-
ferous Antigonish-Pictou Highlands just north of Brierly
Brook. Red sharpstone conglomerate of the Right's River
rests directly upon pre-Carboniferous rocks. The section
below, presented in descending order, is generalized from
two of the tributaries of Brierly Brook which drain the
pre-Carboniferous ridge.
Subzone A
(g) Covered ....................
(f) Gypsum, massive and pure.
Thickness only approximate ......... 100' (?)
(e) Covered ............................ 400' (?)
(d) Limestone, grey, laminated, sandy
Minor copper carbonate ............. 20'
Right's River Formation
(c) Sharpstone conglomerate, Red-brown,
not calcareous. Poorly sorted and
stratified. Angular and sub-angular
phenoclasts of pink granite, green
quartzite, and rhyolite with shiny
iron oxide coatings. Pebbles up
to 5" in diameter. Matrix of red
silt and clay. Top 3' turned green
by pre-limestone weathering ........ 350'
(b) Silt, red, soft, with occasional
angular green quartzite fragments.
Appears to be a residual soil ...... 301
(a) Angular unconformity. Pre-
Carboniferous rocks exposed
underneath ....................
Quarry Section
Mississippian rocks rest unconformably on pre-Carbo-
ANEMONE ....... a
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niferous rocks 1.5 miles North of Antigonish on the Fairmont-
Antigonish road. The contact is exposed in an old quarry
just east of the road in a ravine. The section below, listed
in descending order, is taken directly from Puech (1950) and
Sage (1953).
Subzone A
(e) Covered ..........................
(d) Limestone, intraformational con-
glomerate. Angular fragments of
laminated limestone in a calcareous
matrix ..... ...... .. ... 31
(c) Limestone. Thinly laminated at top.
Becomes massive, gray, yellow-
weathering near base ................ 35'
Right's River Formation
(b) Sharpstone conglomerate, green.
Contains phenoclasts of approx-
imate composition: Granite 50%,
green quartzite 25%, argillite
10%, rhyolite 2%. (Matrix 13%) ...... 50'
(a) Angular unconformity. Ordovician
Brown's Mountain Group underlies the
unconformity .....................
Right's River Section
The A1 limestone can be traced along the strike from
the Quarry section westward to the Brierly Brook section.
Right's River, from which the formation source was taken,
crosses the A1 limestone outcrop between these two sections
and exposes a thick sequence of the Right's River formation
conformably underneath. The Right's River formation does
not rest on pre-Carboniferous rocks, but lies without per-
ceptible discordance upon the Graham Brook. The following
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approximate section is in descending order, and includes
information from Sage (1951).
Subzone A
(d) Siltstone, red, and covered
(c) Limestone. Probably the A, ............ 20' (?)
(b) Sharpstone conglomerate. Red-brown, cal-
careous, poorly stratified and sorted.
Phenoclasts have red iron oxide coat-
ings. Thin, red, argillaceous limestones
near the top. Thickness varies laterally
and is complicated by varying attitudes.2500' (?)
(a) Concordant contact with underlying
Graham Brook member
The Right's River pinches out both southwest and north-
east of these three sections, completing the picture of a
pre-Right's River valley filled by a thick wedge of red
sharpstone conglomerate which thins and pinches out along
the valley sides. The extremely poor stratification and
sorting, characteristic of the formation all over Cape
George, imply that the conglomerate is generally a true
alluvial fan deposit . This environment is also suggested
by the fact that the angular phenoclasts of the formation
characteristically are of rock types present in pre-Carbo-
niferous masses near to or in actual contact with the for-
mation. Large amounts of red iron oxide matrix and coat-
ings on the phenoclasts imply strongly oxidizing conditions;
the warm, humid, climate with wet and dry seasons postulated
for the Cheverie formation is a satisfactory postulate for
The important distinction between an alluvial fan and an
alluvial plain deposit is discussed in Chapter 3.
the Ainslie equivalents in Cape George also.
Since the Graham Brook beds which conformably under-
lie the thick part of the Right's River formation were de-
posited in a region of relatively low relief, a new,
youthful topography with steep hills of pre-Carboniferous
rocks must have abruptly formed before the development of
the Right's River alluvial fans. Faulting appears to have
been the primary mode of deformation.
An active fault at this time bordered the Antigonish-
Pictou highlands at about the present-day position of the
base of subzone A. This fault probably was a southwestern
extension of the observable fault that borders the pre-
Carboniferous rocks from the North Brook area to McIsaac
Point. There has been post-subzone A movement along the
latter fault. In the North Brook area, another thick mass
of Right's River conglomerate accumulated, but the for-
mation is almost absent at Crystal Cliffs, four and a half
miles northeast along the fault, and at North Lake, three
miles further north. At these last two localities, the
few feet of Right's River present is well-sorted and green,
suggesting that it has been reworked by transgressing
marine waters.
North Brook Section
The North Brook area, between Antigonish and Crystal
Cliffs, was mapped and described by Puech (1950) and Sage
(1953). This author has modified their results on the
basis of further field work. Since the contact between
the top, yellow-green, fine sandstone of the Big Marsh
member (?) of the South Lake Creek and the Right's River
is not exposed, there is no direct evidence of an angular
unconformity. That one does exist seems probable to the
present author on the basis of the exposures in the south
branch of North Brook. Here, the two kinds of rock show
discordant attitudes to within 250 feet of each other
where they pass under Recent deposits. The section is in
descending order.
Subzone A
(g) Covered
(f) Gypsum and anhydrite. Presumably
rather pure ........................ 140'
(e) Covered ....................... ?
(d) Gypsum and anhydrite ? Presumed
on basis of karst topography ....... ?
(c) Covered ............................ ?
(b) Limestone, grey, sandy, laminated.
The intraformational conglomerate
and the massive basal member were
not observed ................... 20'
Right's River Formation
(s) Sandstone, sharpstone conglomerate,
silt. Red-brown, poorly sorted.
Phenoclasts are angular to sub-
angular, coated with shiny iron oxide.
Pre-Carboniferous rock fragments ... 10001 (?)
(at) Angular unconformity? .............
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Crystal Cliffs Section
The angular unconformity separating the Fairmont member
of the South Lake Creek formation from the overlyingv rocks is
well exposed for about 1 mile along the shore from Ogden Pond
northward to McIsaac Point. The following section, listed in
descending order, is slightly modified from those given by
Puech (1950) and Sage (1953).
Subzone A
(k) Covered ........ . . . . . . . , ... ,,
(J) Gypsum and anhydrite, impure, coarsely
crystalline . ............ , . .......... 80'
fi) Limestone, yellow to red, impure.
Vuggy due to weathering out of silt
balls. Identified as the Ap member by
Sage on basis of lithology............... 20'
(h) Cypsum and anhydrite..................... 50'
(g) Gray gypsiferous marl, without fossils.
Some laminated limestone near base,...... 50'
(f) Limestone intraformational conglomerate.
Angular fragments of yellow, sandy,
laminated limestone in similar matrix.... 30
(e) Limestone, yellow laminated, sandy....... 25'
(d) Limestone, pink, laminated, sandy.
Shows soft-rock deformation.
Hematite and dendritic manganese......... 20'
(c) Limestone, massive, blue-grey to pink.
Layers up to 4" thick. Sage reports a
poorly-preserved brachiopod ttentatively
Composita sp) and a pelecypod (probably
$chizodus sp.) from bottom of this bed... 12'
Right's River Formation
(b) Sharpstone conglomerate, green, limey.
Contains mostly dark green quartzite
pebbles with minor pink granite, red
rhyolite and argillite. Matrix com-
posed of clay and calcite. Sandy at
top. Phenoclasts are well sorted *.,,..4" 91
(a) Angular unconformity...................
North Lake Section
The Fairmont member is overlain unconformably by the
A1 limestone in an excellent exposure along the shore north
of the outlet of North Lake Creek. The following approxi-
mate section is based on field work by the author and by
Huppi (1954). In descending order:
Subzone A
(h) Covered and faulted.............. *.....
(g) Sharpstone conglomerate, red, poorly
sorted and poorly stratified. Much
brown-red argillaceous matrix. Pre-
Carbonifer aus rock fragments are the
phenoclasts.............................. 25t
(M) Siltstone and shale, red and green,
poorly stratified, soft.................. 60t
(e) Limestone intraformational conglomerate.
Angular fragments of grey laminated
limestone in similar matrix............., 20'
(d) Limestone, grey, laminated, sandy.
Shows soft-rock deformation.............. 30"
(c) Limestone, massive, sandy, grey.
Layers up to 3 thick.................... 30'
Right's River Formation
(b) Sharpstone conglomerate (?)
Green quartzite fragments................ 11
(a) Angular unconformity. Weathered soil
profile immediately below. Micaceous
Horton sandstones with sand dikes........
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Another of these active Horton faults, also with post-
Subzone A displacement, borders the east side of the Right's
River formation wedge in the Right's River area. It is sig-
nificant that this fault strikes toward the eastern side or
the Big Marsh area, where the Right's River formation is
also present.
Big Marsh Section
A small, tightly deformed syncline of Windsor subzone A
marine rocks is present at the locality of Big Marsh, Cape
George. The contact between the pre-unconformity rocks and
post-unconformity rocks is not exposed on the surface.
Diamond drilling at the axis of the syncline was stopped be-
fore the contact was reached because the red sharpstone con-
glomerate of the Right's River, which conformably underlies
the laminated limestone, proved to be much thicker along the
axis of the syncline than it is in the outcrop along the
flanks. Even though direct evidence of an angular unconfor-
mity is lacking, the present author considers it probable
that a discordance exists between the red sharpstone con-
glomerate and the underlying micaceous sandstones and oil
shale of the Big Marsh member because those two rock units
are exposed in slight discordance within several hundred feet
of each other at the eastern end and seemingly along the
southern end also. Faulting does not seem to be a satisfac-
tory explanation of attitudes in either case. The following
section is mostly a condensation of the drill core log, pre-
sented in full by Huppi (1954), with minor modifications
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based on the present author's field work.
Sub z one A
(m) Limestone, impure, red. Shows algal
structure. Some red s11t................ 52'
(1) Limestone, pure, dense, grey............. 23'
(k) Siltstone, mottled red and green.
5? of grey shale at base................. 83'
(f) Gypsiferous siltstone, mottled red and
green with 5' of red and black shale
at ba e . . . . . . . . . . . . . . . .. 871
(i) Siltstone, gypsum, and limestone.
Impure, poorly bedded and intimately
(h) Anhydrite, dense, coarsely crystalline.
Some gypsum nearbase.................... 57'
(g) Siltstone, gypsum, and anhydrite.
Impure and interbedded................... 531
(f) Limestone, grey, sandy, thinly
laminated, some carbonaceous matter.
Shows soft-rock deformation............. 40t
(e) Limestone, grey, laminated, sandy........ 10'
(d) Limestone intraformational conglomerate.
Sharpstone fragments of laminated lime-
stone in similar matrix. (Not observed
in drill core but exposed in surface
outcrop)................................. 10'
(c) Limestone, laminated grey, sandy.
More massive at base..................... 501
Right's River Formation
(b) Sharpstone conglomerate, red, calcareous
near top. Angular phenoclasts of green
quartzite and other pre-Carboniferous
rocks. Poorly sorted and poorly strati-
fied. Phenoclasts have red iron oxide
coating.................................. 1001 -300t ?
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(a) Angular unconformity (?). Big Marsh
member of South Lake Creek formation
underneath. Carries Lepidodendropsis
corrugata, Aneimites acadica, and
Elonichthy brwni
Reference to Figure 20 shows that the pre-Carboniferous
area extending northeast of Antigonish is bordered on two
sides by active Horton faults. It is quite significant that
the Ogden Brook and South Lake Creek formation beds present
on the northwest side of the pre-Carboniferous mass show no
important folding or faulting, whereas other South Lake
Creek strata, lying north of a line approximately joining
Big Marsh and the mouth of South Lake Creek, are intensely
deformed. It is quite possible that the pre-Carboniferous
mass and the undisturbed Horton associated with it were over-
thrust to the north during the time of deposition of the
Right's River.
No subzone A or older strata are exposed in the Anti-
gonish basin because it is a broad synclinorium of Carboni-
ferous rocks. Nine miles southeast of Antigonish, along the
Pomquet River, the lower strata again come to the surface.
The basal limestone of subzone A conformably overlies a very
thick, seemingly continuous, section of fine, red strata.
The Horton in this area has not been studied well enough to
determine the relationship of these strata to those of other
areas.
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Pomquet River Section
The following section, listed in descending order, is
compiled on the basis of detailed examination by Sage (1953)
of the rocks overlying the basal Windsor limestone, and or
reconnaissance of the underlying rocks by Sage (1953) and
Smith and Dick (1954). Sage considers that the section has
been somewhat thickened due to deformation.
Subzone A
(p)Co e e . . . . . . . . . . . . . . . . .
(o) Gypsum.................. ............. .. 25t
(n) Limestone, gray, weathers yellow,
crystalline. Nodular and soft in
places. Identified as the A2 member
by Sage.................................. 32t
(m) Covered, with some maroon siltstone
and 2' of massive maroon siltstone
at ba e . .... .. . .. .. . . . .. 901
(1) Limestone, yellow, magnesian,
crystalline. Designated the A
by Sae...........ll.... 31
(k) Siltstone, maroon and gray. Middle
50t covered..........*.................. 144'
( )Covered.................................. 651
(h) Siltstone, maroon, sandy at base......... 64'
(g) Covered.. .......................... 
.. . 1121
(f) Limestone, gray, crystalline, magnesian,
soft and yellow in places,
designated the A1.1 by Sage............. 10'
(e) Siltstone,maroon....................... 22'
(d) Gypsum, red siltstone, and covered....... 160'
(c) Limestone, gray, thinly laminated,
Identified as the A1 by Sage............, 20'
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Right's River Formation Equivalent
(b) Conformable contact with no evidence
of weathering...........................
(a) Siltstone, sandstone, and shale. Mostly
red with some grey beds, Calcareous.
Ripple marks, cross-bedding............. 3-5,000' (?)
In summary, the Right's River formation represents
alluvial fan deposits localized along the fault borders of
hills formed by a locally severe deformation. Youthful
topography was not present in the southern half of the map-
area until after deposition of the Graham Brook member of the
South Lake Creek formation. The higher hills were primarily
composed of metamorphosed, resistant, pre-Carboniferous rocks,
but a positive area including older Horton as well as pre-
Carboniferous rocks developed in the southwestern portion of
the map-area. Faults bordered this positive area in such a
way that the Horton strata were not deformed during the de-
formation, as were their equivalents to the north. The en-
tire mass may have been thrust north. Since deformation
took place with little or no cover, thrust-faulting and large-
scale chevron folding are common.
Valleys existing during this time were filled by the
Right's River formation. By the time the marine waters of the
central basin facies of subzone A washed over the southern
part of the map-areathe land surface had once again been re-
duced to a relatively flat plain.
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Central Basin Facies of Subzone A
The detailed sections of the Subzone A, just presented
in the discussion of the Rightts River, show a characteris-
tic sequence, which, when complete, is the following:
9. Gypsum or anhydrite, crystalline
A2 LIMESTONE 8. Limestone, usually impure, vuggy
7. Siltstone, or gypsirerous siltstone
6. Gypsum of anhydrite, crystalline
5. Siltstone or gypsiferous siltstone
4. Limestone, laminated
3. Limestone intraformational con-
glomerate composed of 2 with no
A1 LIMESTONE foreign matter.
2. Limestone, laminated
1. Limestone, massive
The correlation chart, Figure 21, graphically illus-
trates the above sequence. The rhythmic alternations of lime-
stone and gypsum, with siltstone as a transitional rock, sug-
gest transgressive and regressive phases on a flat, shallow
shelf. The liestones correspond to slight rise of sea-level,
whereas a slight lowering of sea level set up the intermittent-
ly isolated salihe lagoons in which evaporites were precipitated.
In the Pomquet River section, two additional, smaller,
phases are present. The transgressive strata were designated
the A,-1 and A1_1 1 limestones by Sage (1953). In the Cape
George - Antigonish area, where subzone A is thinner, those
minor cycles usually cannot be resolved and are included in
items 5 and 7, although, at Big Marsh, the A1 1 1 cycle is
recognizable.
Extrapolating this postulated relationship to the extreme
regressive situation, it is likely that any salt deposition
would be confined to a maximum regressive layer, i.e., one
with surface exposures of crystalline gypsum or anhydrite.
In the case or the Antigonish basin, Sage shows that the salt
layer known to be present at depth is pre-subzone B in age.
At least two major regressive phases are present below sub-
zone B, items 6 and 9 of the subzone A sequence, and presum-
ably either might represent the stratigraphic position of the
salt bed.
Subzone A of the Minas Basin area shows similarities to
that Cape George-Antigonish area. Weeks (1948) presented a
five-fold subdivision which may correlate with Cape George in
the following manner:
TABLE 9
SUGGESTED CORRELATION OF SUBZONE A, WINDSOR GROUP
Minas Basin Area Cape George-
(Weeks, 1948) Antigonish Area
(Sage 1953, Murray 1955)
6. Second Sulfate Bed.................6. Item 9
5. Limestone, described from..........5. Item 8
Five Mile River, but not
named. Overlies Tennycape
formation directly at that
locality. (page 26.)
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4. Tennycape Formation................4. Item 7
3. Lower Sulfate Bed..................3. Items 4 and 5
2. Pembroke formation.................2. Items 3 and4
Limestone intraformational
conglomerate, limestone,
occasionally foreign
phenoclasts.
1. Macumber formation.................l. Items 1 and 2
limestone, of ten laminated.
The Kennetcook section of the Minas Basin area, dis-
cussed previously, contains salt at the top of the Lower Sul-
fate Bed. This suggests that the Antigonish salt may occupy
a correlative position, e.e., at the top of item 9.
Marginal Basin Facies of Subzone A, and the
Wilkie Brook Formation
A facies change of subzone A is present in the northern
part of the map-area and is graphically depicted on the cor-
relation chart, Figure 21. It is a time-transgressive con-
tinuation of the Right's River lithology and transgresses
upward in a northerly direction. The first interfingering of
the marginal basin facies is present in the North Lake section,
already discussed. The A  limestone there is well developed
and obviously was continuous with the A1 limestone in the
Crystal Cliffs section, three miles south, and with that of
the Big Marsh section, five miles southwest. However, instead
of the gypsiferous marl, which overlies the A1 limestone at
Crystal Cliffs and at Big Mrsh, soft red and green siltstone
and shale is present and is transitional with overlying red
sharpstone conglomerate. The sharpstone conglomerate thus
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occupies a position equivalent to the crystalline gypsum
and anhydrite Ded at Big Marsh and Crystal Cliffs (item
6 of general sequence) and represents a facies change or
that bed.
A mile north of the North Lake section, in the vicinity
of Livingstone Brook, the South Lake Creek formation is un-
conformably overlain by sharpstone conglomerate and red,
argillaceous, algal limestone.
Livingstone Brook Section
The angular unconformity separating the South Lake Creek
from younger rocks is well exposed on the shore one half mile
south of the mouth of Livingstone Brook, and is poorly ex-
posed about one half mile up that stream. It is exposed again
along the coast northward, 3/8 mile south of Graham Brook.
The following approximate section was compiled by the present
author. It is in descending order.
Wilkie Brook formation
(e) Covered..................................
(d) Sharpstone conglomerate, red-brown,
calcareous, medium sorting or
phenoclasts, medium stratification.
Interbedded sandstones and silts.
Some graded bedding. No ripple marks
or crossbedding observed.........*..... 100'
(c) Limestone, interbedded clastics.
Limestone is red, argillacec-s,
poorly bcdded, oolitic in part.
Art 8' algal reef is exposed at
low tide. Interbedded clastics
are like those in (b) and (d)............ 20'-50'
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(b) Sharpstone conglomerate. Same as (d)... 80'
(a) Angular Unconformity.
Item C of the section, red argillaceous limestone and
algal reef rock is probably a facies change of the A1 lime-
stone. The upper sharpstone conglomerate bed, item d, then
corresponds to the sharpstone conglomerate in the North Lake
section and to the crystalline gypsum and anhydrite bed of
Crystal Cliffs and Big Marsh. The lower sharpstone con-
glomerate bed, item b, would then be equivalent to the upper-
most part of the Right's River formation.
Another excellently exposed angular unconformity is pre-
sent along the coast two miles north of Livingstone Brook,
only a mile north of the nearest part of the strata in the
Livingstone Brook section. This section contains an identi-
fiable central basin facies lithology, the A2 limestone, as
well as the same algal reef of the Livingstone Brook section.
Wilkie Brook Section
An excellent exposure of the post-Graham Brook angular
unconformity is along the shore one quarter mile north or
the mouth of Wilkie Brook. The overlying strata are des-
cribed in great detail by Kaminsky (19$3). The section below
is a condensed and somewhat modified version of Kaminsky's.
It is in descending order.
(q) Covered and faulted.....................
(p) Limestone, massive, dense, grey,
recrystallized. Relatively pure
CaC0 3 with little clay. Spherical
algal structures identical with
those of item 1 of Big Marsh Section......
(o) Covered, conglomerate ?
(n) Limestone, vuggy, yellow, recrystallized.
Vugs due to weathering of yellow limonitic
silt balls. Basal 10' composed of thinly
laminated, very argillaceous grey lime-
stone showing minor soft-rock deformation
and brecciation. Nearly identical with
A2 limestone of Crystal Cliffs.......... 60'
(m) Sharpstone conglomerate and sandstone.
Crev and green, quite calcareous.
Phenoclasts are angular to sub-angular
fragments of pre-Carboniferous rocks.
Limonite, calcite, and sand matrix.
Poorly sorted and stratified. Minor
copper carbonate.......................... 24'
(1) Sharpstone conglomerate. Red-brown,
calcareous, very poorly sorted and
stratified. Phenoclasts are angular
to sub-angular fragments of pre-
Carboniferous rocks with dull to
shiniest iron oxide coating. Matrix
is red iron oxide, calcite, sand and
shale. One fragment is a hard red
impure limestone that may be from
older Mississippian strata. Many of
the pebbles are platy in shape............275'
(k) Sandstone, limestone, shale.
Sandstone is red, calcareous. Shale
is red, calcareous and brecciated.
Limestone occurs in l'-3' bands.
Is dense, red, and mottled, impure,
and shows laminated algal structure
and some oolitic texture. Mudcracking
at base of top limestone.................. 66'
(j) Algal limestone, mottled.
in underlying red shale.
Mudcracking
Algal reef......
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30'
Wilkie Brook Section (Continued)
(1) Sandstone, shale, red, calcareous,
Same as (k) except no limestone............ 15'
(h) Shale, green, calcareous, brecciated.
Of dense red and yellow banded lime-
stone.... .a. ............. *# & *..... .. 26:
(g) Sandstone, shale, limestone. Sanstone
is red, shale is grey and green, and
limestone is in form of disk-shaped
concretions..................***.. ......... 225'
(f) Covered.................................. 85'
(e) Sharpstone conglomerate. Angular,
coarse nebbles in white calcite matrix.
Minor calcareous sandstone................ 6
(d) Sandstone, shale, limestone. Same as
(g)....................................... 15'
(c) Shale, limestone, and conglomerate.
Shale is red, and sandy. Limestone is
red. Conglomerate is fine and red........ 10'
(b) Sharpstone conglomerate and sandstone.
Conglomerate is poorly sorted with
medium stratification. Phenoclasts have
red iron oxide coating. Matrix is cal-
cite, iron oxide and sand. Minor red
calcareous sandstone..., ............. 23'
(a) Angular unconformity.
This section shows the characteristic pulsations of sub-
zone A in an extraordinary manner, as is illustrated by Figure
al. The deposits clearly are the result of two complete
transgressive-regressive phases containing the alluvial fan,
shoreline, and shallow water marine sequences.
Item n is correlated with the A2 limestone of Crystal
Cliffs on the basis of its distinct lithology. Item p, dense
grey limestone with peculiar spherical algal structures is,
157
158
according to Sage , identical to item 1 of the Big Marsh
section, which, in turn, is in the transgressive sequence
corresponding to the A limestone of Crystal Cliffs. Con-2
sequently, there are two independent checks establishing
items n, o, p of the Wilkie Brook section as approximately
correlative with the A2 limestone of Crystal Cliffs and
elsewhere in the central basin facies. The algal limestone
and reef of item j are identical with those of the Living-
stone Brook section, which were already suggested as being
a facies change of the A1 limestone. Reference to Figure
21 will show that this correlation is independently suggested
by comparison of transgressive-regressive phases present in
the Wilkie Brook section with those clearly established in
the central basin facies. The terms positive and negative
phases used in the chart refer to relative movements of the
land mass and are equivalent to regressive and transgressive
phases of the ocean.
It is probable, then, that the A1 limestone of the cen-
tral basin facies is equivalent to red argillaceous limestone
and algal reef in the marginal basin facies in the south-
north profile along the eastern coast of Cape George. A simi-
lar facies change may also be present, in minor proportions,
Personal communication
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in the Right's River section already discussed. Two thin,
argillaceous, red limestone beds are present near the top
of the formation. They are described in detail by Sage
(1951). The A1 limestone present slightly above the red
limestone beds is thinner and not of as characteristic
lithology as that of the Brierly Brook and Quarry sections.
It is quite possible that A1 limestone deposition was
hampered by large amounts of red silt draining into this
area from the already described valley of Right's River con-
glomerate to the north. Sagel reports an anomalously large
amount of red siltstone and shale in the A subzone bordering
the entire Brierly Brook to Quarry area.
Just how much of the bottom of the Wilkie Brook section
was deposited before any of the A1 limestone was deposited to
the south, and, therefore, just how much of the bottom of the
Wilkie Brook section is equivalent to the top of the Right's
River formation, is not certain. Thin, red, argillaceous
limestones are present in all but the lowest 23 feet of sec-
tion. It is probably better to consider all of those lower
strata containing thin, red limestones to be transitional, and,
therefore, indeterminant in age between the Right's River and
subzone A times. This procedure is particularly advisable
because the Livingstone Brook Section, critidal to the whole
discussion, has not been as well investigated as the other
P
Personal communication
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sections.
The name Wilkie Brook formation has been informally
applied by the present author to the marginal basin facies of
subzone A in northern Cape George. The Wilkie Brook section,
just discussed, is the type section. This formation is ap-
proximately equivalent to subzone A of the Windsor Group be-
cause of interfingering of the two facies and because the
transgressive-regressive phases can be correlated.
A well-preserved plant sten has been found in the Wilkie
Brook formation near the bype section. Pictures, descriptions,
and location are included in Kaminsky (1953) and in Phinney
and Kramer (1953). On the reverse side of the specimen is an
imprint of one half of a Spirifir-type brachiopod. This un-
usual association is consistent with the environment of de-
position postulated for the Wilkie Brook formation. W. A.
Bell identified the plant fossil as Lepidoddendropsis corru-
(Dawson).
Carboniferous Conglomerate of Northern Cape George.
A 5000-foot thick mass of red, calcareous, sharpstone con-
glomerate with red iron oxide cement and coatings on the pebbles
forms the tip of Cape George. It is shown as undivided Carboni-
ferous on Figure 20. Kaminsky (1953) described the area in de-
tail. An angular unconformity with pre-Carboniferous rocks is
exposed on the shore at the most northern extremity of Cape
George; the conglomerate there is unsorted debris of pre-Carbo-
niferous boulders up to 2 feet in diameter. Younger, finer beds,
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some of which resemble the non-limestone parts of the Wilkie
Brook formation, are present in the south. The entire mass
is thrust over the McAras Brook formation and the thrust
fault zone is visible at Ballantyne Cove. No upper contact
of the conglomerate is exposed.
Since the conglomerate is thrust over the McAras Brook,
and is cut by numerous diabase dikes similar to the basalt
flows of the Upper Windsor (?) McAras Brook, it is probably
entirely older than McAras Brook. The Right's River at the
type section is the earliest dated occurrence of the red
sharpstone conglomerate lithology, so the 5000 feet of con-
glomerate of northern Cape George might represent part or all
of Right's River and lower Windsor time. The absence of red
argillaceous limestone from the unit may be due to continued
facies change. It is possible, however, that the conglomerate
at the northern tip of Cape George may have developed even
earlier. At the exposed angular unconformity along the shore,
a small syenitic sill is reported by Kaminsky (1953) to in-
trude both the pre-Carboniferous rocks and the lowest beds or
the conglomerate. The very rare occurrence of an acid igneous
intrusion into Carboniferous rocks suggests correlation with
the rhyolite flows near the case of the Graham Brook member
three miles south. Furthermore, uplift must have occurred
nearby to account for the coarsening of the Graham Brook with
respect to the underlying Big Marsh; it is quite possible that
faulting, accompanied by minor igneous activity, resulted in
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deposition of red sharpstone conglomerate near the fault
scarps and in deposition of the Graham Brook member away
from the scarps.
For purposes of final comparison, it is necessary to
define one more rock unit, the Cape George formation. This
formation includes any red sharpstone conglomerate that is
not associated with strata characteristic of the McAras
Brook formation, the Wilkie Brook formation, the Right's
River formation or the Windsor central basin facies. The
conglomerates of northern Cape George qualify for the desig-
nation of Cape George formation.
Summary of Cape George - Antigonish Area
Figure 22 is the present author's speculative corre-
lation of the Horton and Windsor Groups.
Since the oldest Carboniferous rocks present, the Ogden
Brook formation, as well as the youngest present, the Lismore
and Cribbean Head formations, all overlap onto pre-Carboni-
ferous rocks, the Cape George-Antigonish area was a positive
area throughout the entire Mississippian Period and on into
the Pennsylvanian Period. Faulting more or less continuously
rejuvenated the topography from about the beginning of Graham
Brook member deposition until subzone E deposition. The ear-
liest faulting was in northern Cape George and was accompanied
by minor acid igneous activity; faultin started somewhat later
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in Horton time in the southern part of the map-area.
Thick, poorly stratified alluvial fans of red sharpstone
conglomerate were repeatedly deposited along the faulted bor-
ders of the pre-Carboniferous highlands which formed the
western and northern margins of the basin. An isolated pre-
Carboniferous mass in the southeastern portion of the map-
area was also bordered by active faults and may possibly have
been thrust to the north. Pre-deformational Horton strata,
seemingly included in this overthrust sheet, were sheltered
from the "brittle-fracture" deformation which affected de-
posits of the same age to the north.
The southern part of the map-area was sufficiently
leveled off by the time of subzone A transgression that the
A1 limestone could be deposited as a nearly continuous sheet.
To the north, however, fault scarps persisted, and the charac-
teristic red sharpstone conglomerate lithology interfingered
with central basin facies of subzone A. Slight lowering or
sea-level initiated evaporite precipitation in intermittently
isolated lagoons and allowed the fans to build further out
into the marginal basin. Rise of sea level renewed limestone
deposition and, at the junction of the fans and the marine
waters, shoreline deposits with red argillaceous limestone
and algal reef rock interfingered with the fan deposits.
Similar conditions probably continued through the middle
Windsor. Sometime in the upper Windsor, perhaps about subzone
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D time, widespread intrusion of diabase sills and dikes and
extrusion of basalt took place, this igneous activity may
have accompanied major faulting. Transgression of the E
subzone brought to an end the youthful topography in this
area; the Canso and Pennsylvanian beds testify to deposition
on stable interfaces.
The Graham Brook member shows sufficient similarity to
the McIsaac Point member of the Ainslie in lithology and in
position in the Horton sequence, that it is approximately cor-
related with that unit by the present author. The Right's
River, completely unlike the Ainslie in lithology, neverthe-
less occupies a position beneath subzone A and above the Big
Marsh member and, thus, must be equivalent to at least some
part of the Ainslie formation. The Graham Brook very prob-
ably existed on the same interface with both McIsaac Point
and Right's River and represents an intermediate facies.
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CENTRAL, EASTERN, AND SOUTHERN CAPE BRETON ISLAND
The Grantnire Formation
Throughout the areas in Cape Breton already discussed,
the Windsor is lithologically and paleontologically similar
to the type section in the Minas Basin area, and is readily
correlated with Bell's (1929) faunal zones and subzones. In
eastern and southern Cape Breton, however, thick wedges of
red sharpstone conglomerate underlie and interfinger with
both Lower and Upper Windsor limestone and gypsum and comoo
plicate geologic mapping. The descriptions of this con-
glomerate indicate it is identical with the red sharpstone
conglomerate lithology of Cape George. Bell and Goranson
(1938) first proposed the term Grantmire member of the
Windsor Group for "thick deposits of conglomerate which lie
below marine limestone or sandstone of Lower Windsor age and
form the base of the series". Weeks (1954) criticized this
definition as too restricted and redefined the term to be
"a formation comprising all Windsor conglomerates members
that form the base of the group, regardless of whether they
are Lower or Upper Windsor in age".
Both Bell and Weeks mapped in eastern and southeastern
Cape Breton Island large areas of the red sharpstone con-
glomerate as Grantmire member or Grantmire formation. Bell
mentioned additional occurrences of that lithology inter-
bedded with limestone and gypsum, but all three present
together were mapped as Windsor Series; Weeks defined the
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term marginal basin beds to include the red sharpstone con-
glomerate which was interbedded with limestone or gypsum
and mapped large areas of this unit. Also, Guernsey (1928)
described conglomerates fifteen miles east northeast of
Strait of Canso, in the North Mountain area, which qualify
for the Grantmire designation of either Bell or Weeks. It
is evident that red sharpstone conglomerates with strati-
graphic relationships similar to those of Cape George are
present in many places throughout southern and eastern Cape
Breton Island.
In the previous discussion of the red sharpstone con-
glomerates of Cape George, it was shown that the earliest
deposition of that lithology began before deposition of
Windsor subzone A. Thus, some of the sharpstone conglomerate
of Cape George is of Horton age and is equivalent to some
part of the Ainslie of western Cape Breton Island. If the
red sharpstone conglomerates of Cape George, and of eastern
and southeastern Cape Breton, correspond to the same
regional tectonic and climatic events, then it is likely
that the earliest red sharpstone conglomerate deposition in
Cape Breton Island began in the Horton, and, likewise, is
equivalent to some part of the Ainslie. If this is so, the
Grantmire rock unit defined by either Bell or Weeks is not
necessarily entirely of Windsor age. The Grantmire may
include strata ranging in age from Ainslie to youngest
Windsor.
There is suggestive evidence that some of the red
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sharpstone conglomerate lithology of eastern and south-
eastern Cape Breton Island is indeed equivalent to part of
the Ainslie formation of western Cape Breton Island because,
in central Cape Breton Island, a facies change from red
sharpstone conglomerate to Ainslie formation lithology can
be observed in the field going from east to west.
Central Cape Breton Island
Western, southern, and eastern Cape Breton Island have
been mapped by the Geological Survey of Canada in recent
years, and the maps and reports have been published.
Central Cape Breton Island is just now being finished, and
those maps and reports should greatly clarify the strati-
graphic and structural relationships of the surrounding
areas. D. G. Kelley, who has been mapping this central Cape
Breton area for the past four summers, graciously guided the
author to selected Horton sections and reviewed with him the
whole problem of Horton stratigraphy in the central Cape
Breton Island area. Kelleyts help permits this author to
relate, provisionally, western Cape Breton Island with the
eastern and southern parts of the Island. Kelleyts eventual
report or reports on central Cape Breton presumably will,
among other things, critically evaluate Horton stratigraphy
in the area and modify and amplify the correlation suggested
here.
A composite section of the Horton can be compiled from
exposures on the Baddeck River, five and a half miles north
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of Baddeck, and from exposures on a tributary, Peterts
Brook, three and a half miles north of Baddeck. Figure 2
shows the location of Baddeck. The present author did not
measure the sections accurately, but determined that the
Horton sequence is comparable to that of western Cape Breton,
The lower two units of this section are sufficiently similar
to the Craignish and Strathlorne to be directly correlated,
as was stated previously. All the units here appear to be
thinner than at S.W. Mabou River.
The basal laminated limestone of subzone A is present
in both streams, and the rocks underlying it on Peter's
Brook are well exposed. There, the limestone conformably
overlies red, poorly sorted sandstone, siltstone, and sharp
stone conglomerate. Some layers of the conglomerate are
calcareous. The sharpstone conglomerates are generally in-
distinguishable from those of Cape George and from those of
the Grantmire unit as described by Bell and Weeks. Some of
the red siltstone is blocky, soft, and identical to that so
common in the Glencoe member to the west. These red beds
show green mottling and an occasional very calcareous, grey
sandstone towards the base. They rather abruptly give way
downwards to the clastic beds quite similar to the McIsaac
Point member of the S.W. Mabou River, except that these are
more calcareous. Limestone intraformational conglomerate,
reddish-grey, massive medium sandstone with small-scale
choppy cross-lamination, blocky red siltstone, fine-grained
grey and green, very calcareous beds: all are interbedded
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in rapid variation. These strata fulfill enough of the
criteria defined for the McIsaac Point member to be con-
fidently correlated with it. The contact with the under-
lying Strathlorne - type beds is transitional and is placed
at the lowest layer of limestone intraformational con-
glomerate. There can be little doubt that the red beds just
below the basal Windsor limestone are the interfingering of
a red sharpstone conglomerate lithology.
Ten miles to the south, Weeks (1954) showed on his map
Grantmire formation overlapping pre-*Carboniferous rocks, and
14 miles to the east, Bell and Goranson (1938) showed on
their sheetGrantmire member also overlapping pre-
Carboniferous rocks. Whether the Grantmire, as already map-
ped by Bell and Weeks, actually includes any red sharpstone
conglomerate of Horton age cannot be determined directly
from their reports. The fact that some red sharpstone con
glomerate of Horton age was deposited within fifteen miles
of their map-areas, and the fact that Bell and Weeks mention
thick sequences of conglomerate overlain by Lower Windsor
limestone, suggest that some of the Grantmire may be of
Horton age. It is also possible that the conglomerate
lithology time - transgressed up the side of the basin south
and east from Baddeck, and that sedimentation did not begin
along the margins until Windsor time.
The facies change from the red sharpstone conglomerate
into Ainslie lithology continues westward from Baddeck. At
McRae Brook, a tributary of the Middle River 13 miles north-
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west of Baddeck and 10 miles east of Lake Ainslie, the
S.W. Mabou sequence is easily recognizable. The laminated
limestone of subzone A conformably overlies mostly red
sandstones with the characteristic features of the McIsaac
Point Member: massive and small-scale choppy cross-
lamination, good sorting, and graded sequences. The high
percentage of red beds, and the presence of very coarse
sandstones and fine conglomerates, show the affinity with
the Petert s Brook strata in the same stratigraphic position.
These red beds are underlain by gray, very calcareous,
rippleoomarked fine sandstone, sandy limestone, limestone
intraformational conglomerate, and chocolate siltstone, all
very similar to the strata underlying the red beds at Peterts
Brook and to the McIsaac Point member of the S.W. Mabou
River. The contact with the underlying Strathlorne - like
strata is transitional and again is placed at the lowest
intraformational conglomerate. The facies change from red
sharpstone conglomerate into the upper part of the McIsaac
Point member is thus satisfactorily exposed at the surface
in central Cape Breton Island.
Summary of Central, Eastern, and Southern Cape Breton Island.
Eastern and southern Cape Breton Island were the site
of intensive faulting during both early and late Windsor
time and probably also during late Horton time, correspond-
ing to the time of deposition of some part of the Ainslie
in western Cape Breton Island, This faulting during Windsor
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time produced thick fans of red sharpstone conglomerate
which interfingered with marine deposits as the seas
transgressed against the fault scarps. Deformation clearly
began during Ainslie time in central Cape Breton, and the
alluvial fan deposits there that underlie the laminated
limeston of subzone A are contemporaneous with some upper
part of the Ainslie formation of western Cape Breton.
The stratigraphy is strikingly similar to that of Cape
George and establishes eastern and southern Cape Breton
Island as part of the eastern and southern margins of a
single basin. Cape George was part of a western margin,
while western Cape Breton Island was the central axis of
that basin. Weeks (1954) described widespread diabase and
gabbro intrusions into both Horton and Windsor in south"
eastern Cape Breton Island, and these may well be related
to the McAras Brook formation igneous activity. The basalt
flows and sills of McAras Brook are probably of late Windsor
age, which would explain why the Pennsylvanian strata in
southeastern Cape Breton Island are not intruded.
The term Grantmire must be used with care9 It does not
necessarily refer only to Windsor rocks, unless additional
criteria are introduced into the definition. Also, it may
not include all the red sharpstone conglomerate present in
an area. Furthermore, it may refer to alluvial fans of dif"
ferent ages which were never continuous and, thus, are not
parts of the same stratum, nor even the same deformation.
Consequently, the term does not necessarily designate a
unique rock unit, time-rock unit, or continuous stratum.
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CONCLUSIONS
Time and Continuity Relationships
So far in this chapter, it has been possible to show
that strata, usually similar lithologically, occupy an
analogous position in the Horton sequence in widely scattered
areas: Minas Basin, northern, western, and central Cape
Breton Island, and Cape George - Antigonish. The best ex-
posed, best investigated, and one of the most complete
sections of these strata is along the S.W. Mabou River. It
has been designated the type section of the Ainslie form
mation, and the similar strata present elsewhere have been
compared with that type section. In order to relate the
various separated sections discussed in this chapter, two
questions must be answered first: (1) Were the now separated
sections of slzat once connected?, and (2) Were the strata
deposited contemporaneously or do they represent deposits
formed in quite distinct intervals of geologic time? If
these lithologically and sequentially similar strata, as a
whole, were formed in isolated basins and at widely differing
times, then very little geologic history may be inferred
from them at present. If, however, they are contemporaneous
deposits, they are the sedimentary records of different
areas during a single period of time. Moreover, if the now~
separated sections of strata were once a part of a connected
series of deposits along the same interface, then it is
- MEN-0
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reasonable to postulate that the separated deposits had a
rational relationship to one other, probably similar to
analogous situations of today. 1
It has already been pointed out that a single de-
positional basin occupied much of Cape Breton Island and the
Cape George - Antigonish area. Cape George and southern and
eastern Cape Breton Island were marginal areas, while western
Cape Breton was located in the central part of this basin.
Reference to Figure 2 shows that the Bay St. Lawrence area
is some distance away from the western Cape Breton Island
area and is not now connected with it by Mississippian out-
crop. Examination of detailed maps of the intervening area
strongly suggests that at least the northwestern part of the
Cape Breton Highlands resulted from post-Mississippian de-
formation and that the Horton strata present at Pollett Cove,
Red Cape, and Cheticamp were once connected. Thus, it is
likely that the Ainslie-like strata of northern Cape Breton
Island were originally continuous with the Ainslie formation
of western Cape Breton Island.
Reference to Figure 2 also shows continuous Horton out-
crop linking the Minas Basin area to the Cape Breton and
Cape George areas. It was pointed out in Chapter I, that
some of the rocks mapped as Horton in the vicinity Of
In the previous discussions of the Craignish and Strathlorne
formations, time and continuity relations were usually not
discussed at length, in order that the presentation of data
might proceed without unnecessary interruption. The argu-
ments presented in the following pages can be used equally
well in regard to the Strathlorne and equivalent beds. The
Craignish may have been deposited in somewhat isolated basins,
but the argument of contemporaneity presented here is, never-
theless, applicable.
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Guysborough may not belong to the Horton Group, but un-
doubtedly there are sufficient genuine Horton strata present
to assure the Cheverie formation of the Minas Basin was
connected with the Ainslie formation of western Cape Breton
Island. It is probable, then, that all the Ainslie-like
strata discussed in this Chapter were originally part of a
single,connected series of deposits. Paleogeography is
considered more fully in Chapter 6.
What about contemporaneity? Were the originally ~
connected strata deposited contemporaneously, or did they
"climb the stratigraphic section"? The author is confident
that no important time transgression of the sequence as a
whole is involved. It has been made abundantly clear that
overlap, and therefore rapid change in thickness, is
characteristic of the formation. Both stratigraphic and
sedimentational evidence, however, imply that the upper and
lower contacts of the Ainslie formation in western Cape
Breton Island, of the similar beds elsewhere, and of the
observed facies changes into dissimilar strata, are ap.
proximately contemporaneous contacts. This means that the
strata lying between these contacts were all deposited ap~"
proximately during the specific interval of time represented
by the Ainslie formation of western Cape Breton Island, or
during some fraction of it.
The upper contact with subzone A of the Windsor was
discussed in the beginning of this Chapter, and it was
pointed out that, except very near the margins of a basin,
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subzone A occupies a fixed and easily identifiable position
in a faunal sequence and, therefore, probably is a con-
temporaneous deposit, The enormous area originally covered
by the thin distinctive, basal laminated limestone member
further implies contemporaneity. Where red sharpstone con-
glomerate lithology interfingers with the marine deposits,
the basal member may undergo facies changes into shoreline
deposits, or even conglomerate. The top of the Ainslie
equivalent becomes more difficult to locate in such cases.
Nevertheless, these facies changes sometimes may be worked
out by continuity, as was illustrated in the Cape George
Antigonish area. The important feature of the marginal
basin deposits is that they show the same transgressive -
regressive pulsations as the central basin deposits. This
implies contemporaneity of the differing facies and permits
correlation of some of the marginal basin strata. By the
nature of their formation, marginal basin deposits are
usually complex and subject to rapid facies change; cor-
relation with the central basin equivalents necessarily is
commonly crude and even impossible if sufficient surface ex-
posures or subsurface control are not available.
It is quite probable, then, that the central basin sub-
zone A is a contemporaneous deposit. The recognition of
marginal basin equivalents of subzone A may require better
exposures than are necessary for correlation within the
central basin, but the author is not aware of any information,
published or unpublished, that even suggests that the basal
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laminated limestone is time-transgressive near the margin.
It is possible that somewhat similar limestones were formed
at other times as isolated lenses in the marginal basin
deposits. This possibility points up the importance of in-
vestigations of sequence, facies change, and of continuity
relationships, to correlation between central and marginal
basin areas.
The lower contact of the Ainslie formation in western
Cape Breton Island is defined as the bottom of lowest strata
containing features characteristic of the McIsaac Point
member: intraformational conglomerate, significantly
coarser sandstones than the underlying beds, certain primary
features, or red beds. Some of the same features characterize
the similar strata described in northern and central Cape
Breton Island, the Cheverie formation in the Minas Basin
area, and the Graham Brook member of the South Lake Creek
formation of Cape George.
Bell (1929) has clearly shown that the differences
between the Horton Bluff and Cheverie can best be explained
by accentuated uplift of the source areas and by a major
change in climate which produced widespread oxidizing con-
ditions. It was shown earlier in this Chapter that these
differences in mode of formation, as well as the evidence
supplied by the Glass Sand bed, make it quite probable that
the Cheverie and Horton Bluff formations formed in essen-
tially distinct periods of time. Tectonic and climatic
changes are just as necessary to explain the change from
178
Strathlorne to Ainslie sedimentation, from Big Marsh to
Graham Brook sedimentation, and from Non-Red Fine Clastic
to Pebble Conglomerate sedimentation. Consequently, each of
these groups of strata must have formed in a period of time
distinct from that of the locally underlying and overlying
rocks. Finally, it is improbable that tectonic and climatic
changes migrated uniformly around the Nova Scotian area;
this would have to have been the case, however, in order for
all of the Ainslie-like strata not to be approximately con-
temporaneous deposits. It is probable, therefore, that these
strata were deposited within the same interval of time.
Correlation
On the basis of the time and continuity relationships
just discussed, it is possible to correlate the different
rock units described in this chapter. Figure 23 is the
correlation chart. The minor erosional break beneath the
laminated limestone of Subzone A, usually present, has been
left out for clarity. The Glencoe is not well represented
outside of western Cape Breton Island and probably undergoes
facies change. Relations concerning the Grantmire formation
are only speculative. The McIsaac Point lithology is the
persistant one and is of great usefulness in correlation.
Summary
The Ainslie and equivalent strata are the record of a
period of crustal instability and climatic change that
followed the stable, uniform conditions which prevailed
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during deposition of the Strathlorne. A widespread marine
transgression, which deposited basal limestone of Subzone A,
terminated the deposition of characteristic lithology of
the Ainslie. Alluvial fans localized along marginal basin
fault scarps persisted through the marine transgression in
some cases, and are now represented by bodies of characteristic
red sharpstone conglomerate that may be discontinuous both
in space and time.
Faulting was widespread along the Cape George-Antigonish,
the central Cape Breton Island, and, probably, the eastern
and southern Cape Breton Island marginal basin areas. At
Cape George the faulting probably began at about the begin~
ning of Ainslie deposition and was accompanied by minor acid
igneous extrusion and intrusion (t). Thrust faulting in~
volving older Horton strata may well have occurred at this
time.
The warm, humid climate with alternating wet and dry
seasons, and the accentuated uplift of source areas, pro-
duced vast amounts of red silt and clay, quartzose sand,
and, locally, fresh granitic detritus, which were washed
into the drainage system. As the rivers moved away from the
active marginal areas and onto the flat uninterrupted de.
positional surface of the central basin, they became wider,
but still remained swift. The stagnant, stratified lakes
left over from the Strathlorne epoch were repeatedly over-run
and the impure, partially indurated, limestone bottoms of
those lakes were ripped up and incorporated in fine gravel
banks. Because of the large quantity of sediment continually
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brought into the basin, and because of the large volume of
water flowing through it towards the sea, the rivers may
have coalesced to some extent to produce a thin, turbulent,
irregular sheet of flowing water under which much of the
Ainslie formation of western Cape Breton Island was de"
posited. The relationship of this sheet of water to the
true ocean is not clear. The facts that the Windsor fos-
siliferous strata always overlie conformably the central
basin Ainslie equivalents, that no marine fossils have ever
been found in the Ainslie or its equivalents and that the
break is so sharp, imply that truly marine conditions did not
exist until Windsor time. Nevertheless, the basin was not a
completely isolated basin because widespread evaporite
deposits seem to be absent in Nova Scotia. More insight
into this problem may, perhaps, be gained by an examination
of the regional aspects of the Horton, which is the topic of
the next chapter,
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CHAPTER 6 - REGIONAL STRATIGRAPHY
The Horton Group is a distinct rock unit in Nova
Scotia and also in New Brunswick, and approximately equiva-
lent strata are present in Newfoundland. The three major
subdivisions of the Horton also can be approximately cor-
related from Nova Scotia to New Brunswick and partially ex-
tended to Newfoundland. Consequently, generalized paleo"
geographic maps of the successive Horton formations can be
constructed. The maps give insight into some of the tectonic
framework of Horton Group, and show that the Horton truly
forms the natural base of the Carboniferous of the Maritimes.
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REGIONAL CORRELATION
In the last three chapters, correlation of the Horton
lithologic subdivisions has been developed unit by unit.
Figure 24 is a graphical summary of the correlation. This
correlation of lithologic units is primarily based on
postulated regional changes in the physiography of the
source areas and in the climate of the basins.
Comparison of the Horton of Nova Scotia with the
Eocene Green River formation in Utah suggests possible er-
rors in the criteria used in correlation. Hunt, Stewart,
and Dickey (1954) recognized that stratified lake deposits
may be time transgressive. Figure 25 is taken from their
report and shows relationships which, by analogy, suggest
that the Strathlorne might have been deposited contem-
poraneously with significant portions of the Craignish
and/or Ainslie formations. There is one important dif-
ference, however; the Strathlorne formation in Nova Scotia
does not appear to be made up of thick, uninterrupted
stratified lake deposits. Fluvial plain deposits are suf-
ficiently interspersed throughout, that one large, permanent
lake probably never existed in Nova Scotia. It is important,
though, to note the similarity of the McIsaac Point member
of the Margaree Valley area to the underlying Strathlorne.
The environment of deposition in that area probably did not
change radically when the climate and source physiography
generally changed at the end of Strathlorne time, because
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the Margaree Valley area probably was at some distance from
marginal basin areas. In some other area, even further out
in the basin, a permanently stratified lake may well have
persisted into Ainslie time and have been beyond the range
of fluvial plain deposits; no characteristic Ainslie
feature, such as layers of limestone intraformational con-
glomerate, coarser sandstones, or graded sequences would be
present, and the correlation criteria usually valid would
fail. There is some evidence that this is the situation in
parts of New Brunswick.
Before moving on to New Brunswick, it is worthwhile to
review the time significane of the limited flora and fauna
of the Horton Group. A general age of Lower Carboniferous
is implied by the flora and fauna, but the present author
does not believe a more precise dating is possible at
present.
Lepidodendropsis corrugata (Dawson) and Aneimites
acadica (Dawson) are the only macroscopic flora sufficiently
abundant in the Horton to be of value in correlation. L.
corrugata has been found in all three of the principal Horton
subdivisions, while A. acadica has been found in the upper
two. Preservation conditions were so unfavorable during
deposition of the lower unit, i.e. of the Craignish formation
and equivalents, that the absence so far of A acadica is not
significant. Nothing similar to either plant has been
reported from older rocks in Nova Scotia, but this only
testifies to the great time break at base of the Carboniferous
wherever it has been studied in Nova Scotia. Similarly, no
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representatives of the flora from the Windsor have been
reported in the literature available to the author, nor
have any Windsor invertebrate fauna been reported from the
Horton. All that this reflects, however, is that the Horton
and Windsor Groups represent mutually exclusive environ-
ments and cannot be expected to contain the same fossils
even though those plants and animals might have been, in
part, contemporaneous. It seems clear that the L. corrugata
- A. acadica flora cannot be used to differentiate paleon-
tologically the Horton from the Windsor Group because it is
not part of a well established fossil sequence. All that
can be said about the flora at present is that, empirically,
it lived and was commonly buried during deposition of the
Horton and was not commonly buried with Windsor strata.1
The flora certainly is not of significane in correlation
within the Horton Group.
The Elonichthydae fish are even more specialized
environmentally and also are, at present, of no independant
value for correlation within the Horton Group. Bell (1929)
noted distinct invertebrate assemblages in the Horton Bluff
and Cheverie formations, and he considered it valid to cor"
relate strata outside the Minas Basin area with the
Cheverie on the basis of that fauna. 2  Invertebrate fauna,
1 The previously discussed occurrence of a specimen of L.
corrugata in the Wilkie Brook formation is direct evidence
that L. corrugata probably was not confined to Horton time.
2Personal communication.
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however, is relatively uncommon in the Horton and, to date,
has been of only limited use in either intra-or inter-
group correlation. Furthermore, nonmarine invertebrate
sequences have not, to the authorts knowledge, been es-
tablished for the Windsor. Once again, Horton fossils seem
to be primarily environment indicators, and are without well
substantiated evolutionary sequences.
In summary, valid and widely applicable correlation
within the Horton has not been established on the basis of
macrofossil sequence. Furthermore, macrofossil evolutionary
sequences are not even sufficiently well established to in-
dependently associate the Horton with a specific interval of
geologic time distinct from that of the Windsor. The Horton
occupies a rather vague position in the Lower Carboniferous
and does not necessarily correspond to the very beginning of
the Period, The fossils of the Horton are, of course,
valuable as sensitive indicators of depositional environ-
ment, but, the time relations of those environments must be
established by comparison of sequences of strata and by
rationalization of the climatic, tectonic, and sedi-
mentational conditions implied by these strata in accordance
with presently accepted concepts of geologic processes.
Spore analysis of the Horton is one possibility for an
independent method of time correlation. Spore bearing plants
lived throughout deposition of the Horton, and good con-
ditions for burial and preservation of spores were present
most of that time. Since the spores were wind transported,
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they should not be as confined, environmentally, as the
macroflora. Whether or not sufficient evolution of the
spores took place remains the problem of specialists.
New Brunswick
The Horton Group of New Brunswick was long ago recog-
nized as similar to that of Nova Scotia by Dawson (1891).
Ells (1910) further suggested that the pyrobituminous
shales exposed near Albert and elsewhere in New Brunswick
were part of the same rock unit that the present author has
called the Strathlorne formation in Nova Scotia. Many in-
vestigators have subdivided the New Brunswick Horton
locally, and Gussow (1953) published a comprehensive
analysis of the Horton Group of southeastern New Brunswick
which seems to collate much of the previous work. Only
Gussowts work will be considered here. His stratigraphy is
shown on the next page.
TABLE 10
HORTON GROUP STRATIGRAPHY OF SOUTHEASTERN NEW BRUNSWICK,
AFTER V. C. GUSSOW, 1953.
SUBZONE A OF WINDSOR GROUP
MONCTON Hillsborough Formation
GROUP Weldon Formation
ALBERT FORMATION
MEMRAMCOOK FORMATION
PRE - CARBONIFEROUS ROCKS
Gussow's three major subdivisions of the strata between
subzone A and the pre-Carboniferous rocks are approximately
similar and sequentially analogous to those of the Horton
Group of Nova Scotia, except that the Albert formation is de-
fined mostly on the basis of non-red color alone. As the
Margaree Valley section illustrates, color alone doesn't
always distinguish the Ainslie-Strathlorne contact. Further-
more, extensive stratified lake deposits, which include
albertite and glauber salt, are present in the Albert
indicating more central basin deposits. It appears unlikely
that color is a valid criterion of contemporaneous deposits
in the Horton of such a central basin area. Gussow listed
a maximum thickness of 5500 feet for the Albert, but this
figure probably includes, in the present author's opinion,
strata equivalent to parts of the Ainslie and Craignish.
The Moncton Group is similar to the Ainslie equivalents
in the Cape George area; an. angular unconformity locally
separates the Weldon and Hillsborough formations. Gussow
seemed to have been inconsistent regarding designation of
the base of the Windsor Group. In his Table of Formations
(page 1717) he shows the Hillborough formation as part of the
Windsor Group and restates that designation on page 1738.
On page 1741, however, he appears to contradict himself by
saying:
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"....in the Sussex area it is possible that the uppermost
few feet of red conglomerate directly underlying the Windsor
limestone north of the Kennebecasis River should be classed
as oldest Windsor rather than as Moncton as has been done on
a lithologic basis and position below the Windsor limestone.*
Since the Moncton Group clearly is lithologically
similar and occupies an analogous position to the Ainslie
in the Horton sequence, and since Bell (1929) clearly des-
ignated the base of the Windsor Group as the base of sub-
zone A, it is not correct to redefine the Windsor to in-
clude beds quite probably equivalent to part of the Cheverie
formation of Bell's Horton Group. Furthermore, Gussow's
attempt to designate the Horton-Windsor contact to correspond
to a deformation rather than to a widespread, distinctive
lithologic marker seems unrealistic. The previous dis-
cussion of the Cape George - Antigonish area showed that
the unconformity in the upper part of the Horton does not
occupy a fixed stratigraphic position there.
Newfoundland
The only Carboniferous rocks shown on the most recent
Geological Map of Newfoundland (1954, Geological Survey of
Newfoundland) are in the western part. Two principal basins
are present, one in the St. George's Bay area at the
southwestern extremity of Newfoundland, and the other about
50 miles northeast in the Deer Lake area. Hayes and Johnson
(1938) first subdivided the Mississippian of the St. George's
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Bay area. Bell (1948) modified and extended their subdivi-
sion and Baird (1951) further modified and extended the
stratigraphy.
The Ship Cove Limestone correlates well with the lower
part of Subzone A of the Windsor of Nova Scotia. It dis-
conformably (Bell, 1948, page 18) overlies the Anguille Series,
which is lithologically similar to the upper part of the
Horton of Nova Scotia. The lowest of the Carboniferous
rocks, presumably equivalent to the lower part of the
Horton, have not been studied nor assigned formational
names. Baird (1951, page 85) stated that the Mississippian
is at least 12,000 feet thick, and, "The rocks of the
Carboniferous section of Newfoundland are very similar to
those of Nova Scotia and represent a northward continuation
of the same paleophysiographic conditions".
The massive red and gray sandstones with intercalated
red shales just below the Ship Cove Limestone have been
included by Baird in the Seacliffs sandstone; lithologically
the upper part of the Seacliff sandstone strongly resembles
the Ainslie formation of western Cape Breton Island. The
lower part of the Seacliffs sandstone is more conglomeratic
and, according to Baird, the Seacliff sandstone changes
facies into the Fishells conglomerate, a feature reminiscent
of the Ainslie and equivalents of Nova Scotia. Baird listed
an approximate thickness of 3,200 feet for the strata included
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in the Seacliff sanstone designation. The Sanke Bight shale
underlies the Seacliffs sandstone and is composed of about
650 feet of thin-to thick-bedded, black to grayish, calcar-
eous, carbonaceous shale and sandstone with seams and veins
of calcite. It may contain a limestone stratum. The unit
lithologically resembles the Black Shale unit of the northern
Cape Breton Island section. Bay St. Lawrence is only about
70 miles southwest of the St. George Bay area and it is not
unreasonable to expect approximate correlation of rock
units of the two areas.
Transitionally underlying the Snake Bight shale are
the Anguille sandstones, 1500 feet of:
"fine-grained, thinly laminated cross-bedded and
ripple-marked sandstones with beds of coarse gritty sand-
stones and at least two horizons of conglomerate....
.....The conglomerate is composed of pebbles and
boulders of pink quartz and quartzite, p ?ink, rather
fine-grained granite, a small amount of gabbro or coarse
diabase, and a buff-weathering dove-coloured limestone or
dolomite of St. George and Table Head age (Ordovician):"
(Hayes and Johnson, page 11).
No bottom is exposed, and a considerable concealed
stretch separates the Anguille sandstones from the pre-
Carboniferous rocks of the Long Range to the east. The
Anguille sandstones, from their description by Hayes and
Johnson, closely resemble the quartz Pebble conglomerate
unit of the Bay St. lawrence area. It is evident that the
Anguille sandstone - Snake Bight Shale - Seacliffs sandstone
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sequence is approximately similar to and of analogous
sequential position to the Ainslie formation and equivalent
strata of Nova Scotia.
The Codroy series, equivalent to the Windsor of Nova
Scotia rests directly on pre-Carboniferous rocks in at
least two places in the St. George's Bay area (Walthier,
1949, page 76; Geological Map of Newfoundland, 1954).
Outcrop patterns, and the Fishell conglomerate facies
change, suggest overlap in a northeasterly direction by
the Mississippian strata. A northern or northeastern
source is also indicated by primary features and provenance,
according to Baird.
The Mississippian strata on the east side of the Long
Range have not been studied as well as hose of the St.
George's Bay area. Isolated pathches of Mississippian strata
occur along a northeasterly strike as far north as Cape
Rouge (Lat. 510), but the main basin is in the Deer Lake
area. Betz (1948, pages 9-11) summarizes most of the
previous work and presents, in the present author's opinion,
a somewhat dubious correlation. Apparently no really
diagnostic plant fossils have been found, nor any marine
invertebrates. Nonetheless, he correlated various rock units
of the eastern side the Long Range with both the Anguille
and Codroy Series. The only lithology which might be useful
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in correlation, the Lower Carboniferous oil shales of the
Deer Lake area, was disregarded by him. Mills (1924) and
Baird and Snelgrove (1953, page 108) described over 3000
feet of black shales with seams of pyrobitumious shale up
to five feet in thickness. Distillates of up to 35 imperial
gallons per ton have been reported from some of the oil
shale layers. The presence of oil shale in Mlississippian
strata suggests, but certainly does not establish, correla-
tion with the upper part of the Horton of Nova Scotia and
New Brunswick. In any case, it is quite probable that at
least some of the Mississippian strata east of the Long
Range are equivalent to part of the Horton of Nova Scotia
and possibly also to part of the Windsor. The abundance of
conglomerates, arkose and red beds testify to near source
deposition. The outcrop pattern suggests overlap radiating
from a trough paralleling the Long Range and to the east of
it.
Figure 26 is an approximate correlation of the Horton
Group in the Maritimes.
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PALEOGEOGEAPHY AND SEDIMENTARY TECTONICS
Southeastern Cape Breton Island
Weeks (1954), who mapped the entire southeastern
quarter of Cape Breton Island in detail, presented a
comprehensive analysis of the Paleozoic of the area and applied
some only recently developed concepts of geosynclinal de-
position to its interpretation. He did not subdivide the
Horton strata present in the area but stated (page 70):
Othey are lithologically similar to Horton beds in the
Mulgrave (Strait of Canso) and Iake Ainslie areas to the
west and northwest of this area.
There is some evidence, however, that the equivalents
of the Craignish and Strathlorne formations may not be
present and that all Horton beds exposed, including
coarse clastics, are approximately equivalent to the Ainslie
formation of western Cape Breton Island. Bell stated that
the great thickness of conglomerate which rests directly on
pre-Carboniferous rocks near Arichat on Madame Island carries
the Cheverie invertebrate assemblage in thin, intercalated
shale layers. The conglomerate thus probably represents
2
a coarser equivalent of the Ainslie. Also, Weeks stated
he had observed no significant amounts of grey shale in
the Horton suggesting that the Strathlorne is absent or,
at least, not exposed.
1 Personal Communication.
2 Personal Communication.
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Weeks also states that the tongue of Horton strata
extending from Arichat northeast to Lock Lomond, the only
Horton mapped in southeastern Cape Breton Island, is a
downfaulted remnant of a huge overthrust sheet originating
some distance to the southeast. The main reasons for
assigning this origin to these Horton beds seem to be
that there is some evidence of thrusting of Mississippian
strata, and that there are marginal basin and central basin
Windsor deposits in close association. Local thrusting
and very rapid facies change, however, were shown to be
characteristic in the Cape George - Antigonish area during
the deposition of the Ainslie and lower Windsor. The
evidence Weeks cites could be as well explained by conditions
and events similar to those inferred for the Cape George -
Antigonish area. The thrust sheet concept is ignored in
the paleogeographic reconstructions which follow, and all
the Horton strata present will be considered as equivalent
to the Ainslie formation.
Paleogeography
Generalized paleogeographic maps of late Devonian,
Craignish, Strathlorne, Ainslie, and subzone A times are
presented in Figures 27-31.
1 Horton beds are presumed to underlie the central parts
of some deep basins where only younger Carboniferous rocks
are now exposed* Prince Edward Island and the extreme
eastern end of Cape Breton Island are examples of such
basins. The maps are obviously only suggestive.
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Late Devonian time probably was one of maximum
emergence of the Acadian land mass. Small basins were
present at the very eastern and western extremes of the map
area; the New Brunswick basin may have been a forerunner
of Carboniferous basins (Bell, 1927, page 79), but the one
in southern Newfoundland seems to have had no relation to
subsequent paleogeography.
The earliest Carboniferous deposits, the Craignish
formation and equivalent strata, were laid down in a
basin and source pattern which clearly forshadowed the
paleogeography of the rest of the Horton Group. The
Strathlorne deposits continued overlap away from the basin
centers and further delineated the isolated postive areas
which were to be important for the rest of Carboniferous
Period. The widespread deformation of the marginal areas
during deposition of the Ainslie resulted in considerable
extension of the basins. Windsor time brought marine
flooding of the low-lying basins, and, where the source
areas were relatively smoothed down, such as in southern
Nova Scotia, marine waters submerged thousands of square
miles of pre-Carboniferous rocks. In other areas, the
sources were continually rejuvenated by faulting; alluvial
fans and plains locally remained above sea level.
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Sedimentation and Tectonics
The Carboniferous Period in Nova Scotia was tectonically
homogeneous, and was distinct from earlier and later tectonic
events in that area. The Horton Group is the record of the
distintegration of the massive late Devonian positive area
into rapidly subsiding basins which coalesced into a
pronounced epieugeosynclinal zone. This zone is convex
away from the pre-Cambrian shield cration, and seems to have
been independent of earlier geosynclinal belts. Since
about the same loci of maximum deposition seem to have
persisted so long, these basins were probably areas of
active subsidence beyond that required by isostasy. The
prolonged rise of the same source areas likewise requires
active uplift. Furthermore, basin cross-sections, overlap,
and facies change all show that the basin centers subsided
more rapidly than the margins. In fact, this differential
subsidence generally maintained the surface gradient
necessary for continued deposition in a permanent basin.
It is probablg, then, that forces in addition to those
generated by simple gravitational readjustment were acting
on the epieugeosynclinal belt. To be sure, there probably
1
was a considerable negative Bouguer gravity anomaly over
1This means that there were sialic roots compensating for
the massive positive area. See Daly (1940, page 120)
for discussion of significance of Bouguer anomalies.
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the positive area; the geologic history of the region
since late Devonian times testifies to the partial
readjustment of that Bouguer anomaly. Superimposed on the
gravitational readjustment, however, was lateral shortening.
The epieugeosynclinal belt seems to have been the locus
of "squeezing". It is not surprising, then, to find
evidences of crustal instability, such as faulting, minor
igneous activity, and unconformity, present along the
margins of the basins, i.e., near the change from subsidence
to uplift. Furthermore, tectonic conditions were not
uniform throughout Horton time, nor, to a much lesser extent,
geographically throughout the epieugeosynclinal belt; during
Ainslie time instability was far more pronounced than
during Strathlorne time.
The uniform transgression of the sea at the beginning
of Windsor time may have resulted from a worldwide rise of
sea level or from a regional subsidence of the land mass.
The widespread and uniform faunal and lithologic sequence
present in the Windsor throughout the Maritimes probably
reflects minor variations in sea level; the final withdrawl
6f the sea at the beginning of Canso Group time was the
complimentary lowering of sea level. There seem to have
been three rather independent factors which controlled
the evolution of Horton, and, for that matter, Carboniferous
paleogeography in the Maritimes. They are: (1) regional
gravitational readjustment after the intense Acadian orogeny,
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(2) local compression along the epieugeosynclinal belt
which was not uniform in time, and, (3) uniform and,
seemingly, rhythmic variations in sea level throughout
the Maritimes. These variations may either have been
eustatic, or related to regional tectonic movement.
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CHAPTER 7 - SUMMARY
The Horton Group of Nova Scotia is a succession of
continental conglomerates, sandstones, and shales, which
constitutes the base of the Carboniferous System in that
Province. The marine Windsor Group overlies the Horton.
In keeping with its non-marine origin, the Horton is
characterized by rather complex variations of lithology
between marginal and central basin areas. Furthermore,
it contains the record of a relatively involved series
of events which have resulted in at least two unconformities
within the group. The present investigation has been
directed principally at two problems: (1) the subdivision
of the Horton in separated areas, and, (2) the correlation
of the component rock units.
Usually the Horton is composed of three distinct
lithologic units, from bottom to top: (1) medium-to-coarse
clastic beds of both red and non-red color, (2) fine
carbonaceous clastic beds of entirely non-red color, and,
(3) fine-to-coarse clastic beds of both red and non-red
colors. The best exposures are along the S. W. Mabou
River in western Cape Breton Island, where the present
author has applied the following formational names:
Craignish, Strathlorne, and Ainslie. The Craignish and
Ainslie formations have been further divided into upper
and lower members. The three Horton formations of the
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S. W. Mabou River can be recognized throughout most of
western Cape Breton Island.
In central Cape Breton Island, the Horton is similar,
except that the Ainslie interfingers in its upper part
with red sharpstone conglomerate. More marginal basin
conditions are indicated. Typical Horton beds were not
deposited farther east, nor in much of southern Cape
Breton Island. Instead, red sharpstone conglomerate,
commonly underlying and interbedded with Windsor limestone
and gypsum, rests directly on pre-Carboniferous rocks, and
has been designated the Grantmire unit by previous
investigators. Some of the Grantmire may be of Ainslie
age. The red sharpstone conglomerate, in general, climbs
the stratigraphic section towards the margins of the basins.
At the most northern extremity of Cape Breton Island,
in the vicinity of Cape St. Lawrence, there is a thick
section of Horton domparable to that of western Cape Breton
Island, except that-it is generally coarser and otherwise
indicates nearer-Source deposition. It does not, however,
contain red sharpstone conglomerate in its upper part.
Nearer-source sedimentation is also indicated in the Cape
George-Antigonish area, 25 miles west of western Cape
Breton Island, across St. Georgets Bay. Rock units
comparable to the Craignish and Strathlorne formations are
present in the lower and middle parts of the section, and
beds similar to the Ainslie are present in the upper part.
In addition, facies change of the upper beds into red
sharpstone conglomerate has taken place, and, as in the
marginal basin parts of Cape Breton Island, the
conglomerate climbs -the stratigraphic section into the
Windsor. Many parts of Cape Breton Island and the Cape
George-Antigonish area probably were united in one
depositional basin during much of the Horton.
The Minas Basin region, in south-central Nova Scotia,
was also the site of deposition during upper Horton
time, and was probably continuous with the Cape Breton
Island depositional area. The lowest Horton is not
exposed in the region because of overlap by younger
Horton strata. The 'orton that is exposed has been
previously divided into the Horton Bluff and Cheverie
formations, which resemble, the Strathlorne and Ainslie,
respectively.
The Horton sequence everywhere seems to constitute
a record of about the'same geologic events, In oarticular,
Craignish and Ainslie times were characterized by oxidizing
conditions in the basins and high relief of source areas.
Strathlorne time, 6n the other hand, was one of reducing
conditions in the basins and low relief of source areas.
On the basis of these postulated regional, contemporaneous
changes, it is possible to correlate lithologic units of
somewhat differing lithology, which are no longer, or never
were, continuous, For example, the Horton Bluff formation
and the Strathlorne formation both correspond to the same
conditions of source and climate, and occupy analogous
positions in the Horton of their respective areas. They
thus correspond to approximately the same portion of
Horton time, and, hence, are correlated.
Horton time comprises three distinct episodes. The
first, represented by the Craignish formation and equivalent
beds, was a time of wearing down of the topography formed
by the Acadian orogeny. The climate was warm and somewhat
humid, with seasonal rainfall. Coarse clastics derived
from nearby areas began filling in depressions. As
deposition continued, the basins expanded to cover more
and more of the land surface, and finer, better stratified,
and more calcareous deposits were laid down on fluvial
plains in the more central areas. Craignish deposition
was cut short by a tectonic disturbance which was probably
accompanied by diabase dike and sill intrusion. The source
topography was reduced, and the climate in the basins
became more humid, with distributed rainfall. It was under
these conditions that Strathlorne sedimentation took place,
and lake, fluvial plain swamp deposits accumulated.
A second, and more significant, tectonic disturbance
at the beginning of Ainslie time was responsible for the
return of seasonal rainfall and for the rejuvenation of
topography in both source and marginal basin areas.
Deformation was accomplished mainly by faulting, and, along
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the newly-formed scarps, red sharpstone conglomerates
were laid down as alluvial fans. Away from the steep
topography, fluvial deposits were laid down on a flat
plain. In the central parts of the basins, lakes
persisted into Ainslie time, but in Nova Scotia, unlike
New Brunswick, these lakes seem to have been periodically
overrun by rivers, sothat thick, uninterrupted,stagnant
lake deposits did not accumulate.
Ainslie deposition was abruptly terminated by a major
transgression of the sea, during which the characteristic
basal laminated limestone of the Windsor Group was laid
down. A small erosional break commonly preceeded the
transgression. In those areas marginal to the basin,
where youthful topography still was present, the basal
limestone locally was interstratified with red sharpstone
conglomerate, or was replaced entirely by algal limestone
and red clastic beds.
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BIOGRAPHICAL SKETCH OF BRUCE C. MURRAY
The author was born in 1932, and grew up in Santa
Monica, California. He progressed through the public school
system there and graduated from Santa Monica High School
in February, 1949. In September of that year he entered
M.I.T., and received the S.B. degree in June, 1953, the
S.M. degree in June, 1954, and completed requirements for
the Ph.D. degree in September, 1955. All the degrees are
in Geology.
The M.I.T. Summer School of Geology , Antigonish, Nova
Scotia, provided his first formal field training during
the summer of 1951. The following summer he was a field
assistant in an oil and gas exploration in northeastern
Pennsylvania. In the summer of 1953 he began field work on
his Ph.D. thesis investigation, and also instructed at the
Summer School in Nova Scotia. A First-Year Fellowship of
the National Science Foundation permitted the author to
devote full time to course work and thesis research during
the academic year 1953-54. The laboratory research and
final preparation of his unpublished S.M. thesis, "Data of
S.W. Mabou River Horton Strata," was accomplished during
this interval. The summer of 1954 was devoted to completion
of Ph.D. thesis field work in Nova Scotia and to a brief
period of instruction at the Summer School. The author was
a half-time Teaching Assistant during the academic year
1954-55 and continued work on the thesis and other Ph.D.
-F."T P"7, M - , - , --
degree requirements. The summer of 1955 was spent in
final preparation of the thesis manuscript.
